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Where the Money Goes 


Everybody is now familiar with those sectioned 
circles, or the like, which show in a manner easily 
understood by even the not-so-intelligent employees, 
how a company’s income is divided. Yet, it would 
appear that this is by no means the ultimate lesson There is a case for further enlightenment of this 
that can be drawn from such efforts, and Mr. Ernest kind. For instance, amongst working-class punters 
Allison, F.R.ECON.S., has taken the subject much a 2 to 1 against “ winner” is not highly regarded, 
further. His findings, based on a talk given to the yet a 25 per cent. dividend paid out by an industrial 
Works Council of F. H. Lloyd artd Company, company is regarded as profiteering. One wonders 
Limited, the well-known steel founders, have been if it is realized that a 2 to 1 win per day is the equi- 
reprinted and issued as a pamphlet. In it,the author valent of some 73,000 per cent. per annum, 
has wisely made a comparison between the works’ whereas a 25 per cent. per annum dividend, 
income and expenditure with that of the average if our arithmetic be correct, when expressed as odds, 
employee of the firm. Cleverly, he has made fifteen becomes 10,000 to 7 (tax-free, in the case of bet- 
divisions for both cases and thus “ materials, wages ting). Another case which is often misunderstood is 
and salaries” are compared to “ food”; “ mainten- that of annual income and weekly earnings. It is 
ance and depreciation of buildings ” to “clothes”; not uncommon to find a workman believing that a 
“transport and carriage ” to “ fares”; “ stores with- man earning £1,000 a year is a “ bloated capitalist,” 
drawal” to “ household requisites”; and “ general whereas a working-class family with its members 
reserve ” to “ contingencies.” Several items, such as_ bringing in £20 a week is thought to be not too 
repairs, education, income tax and insurance are (as__ well off. 
near as can be) parallel. When it comes to “ divi- It is obvious that there is much room for intelli- 
dends,” the author has equated this item with John gent instruction to be given in this field, and we 
Smith’s “ recreation ”—a little far fetched, perhaps, regard Mr. Allison’s pamphlet so highly that we sug- 
but still reasonable. His table showing the amounts gest a copy of it should be sent to all the political 
is garnished with particularly apt illustrations, as parties. From the published statements of such 
for instance, against “contingencies,” a feeding bodies, they are all in accord with the sentiments 
bottle, and a first-aid box are sketched on the expressed. Moreover, the Government uses a simi- 
household budget side. Finally, he extends his lar, simplified, presentation when issuing its annual 
argument to the repercussions of productivity on economic survey. 


national economy—an argument which is funda- 
mentally sound, and yet, when expressed and illus- 
trated so simply, is well within the comprehension 
of any literate person. 


D 








348 


Institution of Production Engineers 
Summer School Proceedings 


Speaking at the opening of the fourth annual sum- 
mer school organized by the Institution of Production 
Engineers at Leamington, Mr. Walter Puckey, presi- 
dent of the Institution, said that it would be unwise 
for industrialists to count on getting greater freedom 
in the future, whatever the intentions of the present 
Government. He referred to the four “ vroblem chil- 
dren of industry.” Industry’s relation with politics and 
industry’s financial difficulties were the first two, with 
industry’s technological tasks and its defence obliga- 
tions as the third and fourth. Never, said Mr. Puckey, 
had industrialists taken so much interest in volitics, or 
voliticians greater interest in industry. He based his 
forecast of the likelihood of greater freedom on the 
international situation. “ More comnetition is needed 
and industry must have more chances of making money 
end keeping it.” In comparison with the depth of 
industry’s financial difficulties, the Budget concessions 
were “very marginal indeed.” Industry would not be 
able to raise its prices in the future ; it would have to 
gain on productivity and sales and services turnover. 


Challenge from German Industry 


Germany’s shinbuilding industry achieved a 12-fold 
increase from 1951 to the first five months of 1953, and 
German exvorts. which equalled 4 per cent. of British 
exvorts in 1951, have risen this year to 50 ser cent. of 
our own. These facts were given by Sir Patrick Hannon 
at the summer school. From day to day, in 
increasing measure, the country would be faced with 
two main competitors, declared Sir Patrick, the United 
States and Germany. The prosperity of the nation’s 
eng'neering industries was becoming more and more 
dependent on the acquisition and maintenance of over- 
seas markets. The engineering industries were the 
leading factors in paying for imports. There were in- 
creases in the export of engineering goods from 1948 
to 1952, but in the first five months of the year all the 
main groups had weakened. and over the whole field 
there had been a fall of 3 per cent. from the 1952 
average. 

Speaking of nationalization proposals. Sir Patrick 
said that it was now clear that the brake was being 
applied to the surging demands of a certain section of 
organized labour to bring the intervention of the State 
into a wide field of national production. The Trades 
Union Congress had latelv shown a more statesmanlike 
tendencv in dealing with the delicate problems of 
national economy, he averred. 





The Monthly Information Sheet of the British 
Standards Institution for August includes: —Revised 
standards, B.S. 1121:1953, Methods for the analysis of 
iron and steel; determination of nickel, Pt. 2 (2s.): 
determination of aluminium, Pt. 4 (2s. 6d.); and 
copper, Pt. 5 (2s.). Svecification B.S. 817 : 1938. Cast- 
iron surface plates and tables for inspection and 
marking purposes (4s.) has been reprinted. 


Disturbing Criticisms of the design and effective- 
ness of certain items of protective clothing were made 
by a medical speaker at the recent safety congress 
held at Birmingham under the auspices of the Bir- 
mingham and District Safety Grouv. These criticisms 


were not refuted either at or after the Conference. 
In particular. a doctor stated that some makes of 
goggles intended to protect the eyes from infra-red 
rays allowed 25 per cent. of these rays to pass through. 
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Production Census for 1954 


The scope of the census of production to be taken 
in 1955 in respect of the year 1954 and the infor. 
mation to be obtained have now been considered by the 
Census of Production Advisory Committee. It has been 
decided that all establishments within the field of pro- 
duction will be included in the census, which will be on 
similar lines to the full census for 1951. 

The statutory form of return will include questions 
on:—(1) Working proprietors; (2) number of employees; 
(3) wages and salaries, etc.; (4) capital expenditure on 
plant, machinery, and vehicles; (5) capital expenditure 
on new building work; (6) materials and fuel purchased: 
(7) work given out; (8) stocks at the beginning and end 
of the year; (9) output; and (10) transport payments, 
In the wages and salaries section, firms will be asked to 
give information about employers’ payments to super- 
annuation and other pension funds, etc., as well as their 
contributions to all National Insurance schemes. This 
will help to complete the information available about 
labour costs. In the materials section, firms will be 
asked to state, as in the 1948 census, the total cost of 
materials and fuel purchased with details, by quantity 
and value, of the principal items purchased. Informa- 
tion will be sought about certain materials which are 
common to virtually all trades, e.g., replacement parts 
and packing materials. In the output section, firms will 
be asked to show the total value of sales and work done, 
with details of sales of each of a number of products, 
on the lines of the detailed form used for 1951. 

In the light of the information obtained from the 
censuses for 1948 and 1951, some modifications of the 
headings in the materials and fuel section and in the 
output section will be made in the forms used for cer- 
tain trades. No information will be required about 
merchanted goods. 

The trades covered by the census for 1954 will be 
manufacturing, mining, building and contracting, and 
public utilities. Any firm requiring further particulars 
about the census should address its inquiries to the 
Census of Production Office, Neville House, Page Street, 
London, S.W.1, stating the nature of the business carried 
on. 


Latest Foundry Statistics 


According to the August Bulletin of the Britsh Iron 
and Steel Federation, employment in iron foundries 
again decreased in July. The figures taken on the 
fourth of that month reported that 141.120 were 
employed (of which 132,053 were males) as against 
143,362 a month earlier and 153,665 the previous year. 
Steelfounding, too, employed fewer people. There 
was a total of 20,417 in July against 20,843 in June 
(19,561 a year ago). The. average weekly output of 
steel for steel castings was down to 8,200 tons, in 
July as against 10,500 in June and 8,500 in July 1952. 





Warning. As a result of a case where a buyer co- 
Operating on design tried to impose a liability on the 
foundry for not only replacing a defective casting but 
reimbursing the buyer for the cost of its machining, 
the Council of the Association of Bronze and Brass 
Founders affirmed that in no circumstances should 
founders accept liability for the machining of castings 
which prove defective. 





R. Hype & Son, Limirtep, plan to extend the foundry 


and erect a new retaining wall in Clayton Street, Chester- 
field. 
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Inter-relation of Combustion and 
Metallurgical Reactions in the Cupola’ 
By D. Fleming 


In spite of the vast amount of literature dealing with the cupola, the Author feels that a restatement of 
some of the fundamentals of cupola behaviour, indicating possible relationships between the combustion 
conditions and some of the more important metallurgical reactions, is desirable at this time in view 
of a trend away from the conventional cold-blast, acid-lined cupola for the quantity melting of soft grey 


iron. The cupola behaviour diagram of Jungbluth and Korschan is first cited as a starting point, based 
on experimental data. This is examined and shown to relate CO:CO, ratios to C:Fe ratio indepen- 
dently of blast volume (the errors of classical methods of blast-volume computation are thus exposed). 
The effects of C : Fe ratio, coke size, and blast temperature are considered and the mechanism of com- 
bustion indicated. The concept of a reaction temperature is introduced, together with synthetic and 
experimental curves; the deduced zone behaviour is compared with the results of Vogel. 

Reactions possible in the shaft of the furnace are then considered, followed by similar considerations 
for the melting zone and hearth, the fundamental importance of high temperature and low iron-oxide 
production is pointed out, together with the importance of the control of slag/metal reactions. An ideal 
is suggested gor soft grey iron melting and it is claimed that the necessary control can be obtained, 
using a combination of hot-blast, water-cooling, and continuous tapping. It is claimed that such a cupola 
would allow soft grey iron to be economically produced without the need for pig-iron, should supplies 

of ferro-alloys, and iron and/or steel scrap be available. 





The cupola has been the traditional melting unit 
of the iron founder practically as long as iron 
foundries, as such, have existed, and during this 
time much thought has been given to the principles 
underlying cupola operation, and many thousands 
of words have been written on the subject and 
many thousands more spoken in discussions be- 
tween interested foundrymen the world over. In 
spite of this, the Author, believing that the cupola, 
which has undergone so many variations of a tran- 
sient nature in the past, is now emerging into a 
period of development of greater significance than 
ever before, feels that a restatement of some of the 
fundamentals of cupola behaviour and a presenta- 
tion of some of the remaining problems is justified 
at this time, if only to provoke a greater number 
of the members of the Institute of British Foundry- 
men into applying themselves to such development, 
and to recovering the lead in cupola “ know-how ” 
which has passed into the care of continental 
workers. 


In any study of the cupola, it is first necessary to 
consider the laws which govern the combustion 
conditions occurring, as without an appreciation of 
these, no sound approach to metallurgical con- 
siderations can be made. Any theories developed, 
however, must rest on experimental data if they are 
to carry conviction. It is proposed first to consider 
the work of Jungbluth and Korschan.’ These two 
authorities used an experimental cupola lined to 
a diameter of approximately 214 in., with a stack 
height from tuyeres to charging point of some 
124 ft. The blowing equipment was arranged so 
that any air volume between 353 and 1,235 cub. ft. 





“Paper presented to the Institute of British. Foundrymen 
at their fiftieth annual meeting. The Author is metallurgist 
and foundry technician, Textile Machinery Makers Limited. 


per min. could be supplied under controlled con- 
ditions, and accurately measured, the danger of 
error through leakage being eliminated by welding 
of the blast main and the cupola. The charges 
were of pig-iron (TC 4.16, Si 2.21, and Mn 0.69 per 
cent.) in pieces approximately 9 by 4.7 by 4.7 in., 
660 Ib. being used per charge. Coke of 4 to 5 in. 
section and 7 to 8 in. length was used, 440 lb. being 
used for the bed. The coke had a fixed carbon of 
88.65, sulphur 1.07, moisture 2.2, and ash, 6.39 per 
cent. Limestone of 98.7 per cent. CaCO, content 
was used to the extent of 3 per cent. of the metal 
charge. Iron, coke and limestone were carefully 
charged in layers, and, in a series of experiments 
each lasting for some 6 to 8 hrs., the relationship 
of melting rate, metal temperature, blast volume, 
and coke percentage, was established for coke per- 
centages of 6, 7, 8, 9, 10, 11, 12, 13 and 14 per cent. 
for each of the four blast-volume rates of 15, 20, 
25 and 30 cub. m. per min. (530 to 1,060 cub. ft 
per min.). 


American investigators’ have since subjected the 
original graphical presentation of Jungbluth and 
Korschan to a progressive method of interpolation 
and have then checked it over a period of a year’s 
working with a 72-in. cupola over the iron: carbon 
ratio variation from 6.75 to 8.5. Fig. 1 shows such 
an American chart for a 36-in. cupola. To use this 
chart for any other size of cupola of diameter, D 
in., the air volumes and melting rates should be 


multiplied by the factor 36 and the temperature, 


which incidentally is the “ corrected” temperature, 
should be found from T. = (Tchart — 36 + D) 
deg. F. It should also be noted that, to minimize 
difficulties due to varying coke-ash contents, etc., 
iron:carbon ratios are. used and not iron:coke 


350 


ratios, also the air volumes given are 
for air at 32 deg. F. and at a pressure 
of 29.92 in. of mercury, Check obser- 
vations should not be made on any 
cupola until it has been in steady 
operation for an hour, so that the bed 
height has become steady and the 
actual coke ratio and the charged coke 
ratio identical. 

This chart (Fig. 1) shows that, with 
a given type of coke, an increase of 
coke percentage at constant blast 
volume gives increased metal tempera- 
ture and a decrease of melting rate, 
whereas with a constant coke percen- 
tage, an increase of blast (within the 
range of the chart) leads to an increase 
of metal temperature and an increase 
in melting rate, facts which, in a 
general way, are known to most 
cupola operators. The great value of 
the work of Jungbluth and Korschan, 
presented in this “Cupola Behaviour 
Diagram,” however, is that it shows 
the inter-relationship of these variables 
in a quantitative manner and thus 
allows other factors, not immediately 
apparent, to be calculated. 

Consideration of Fig. 1 shows that, 
with the coke type and size on which 
the diagram was based, at a melting 
speed of 10,000 Ib. per hr. and an 
iron: carbon ratio of 9:1, the air sup- 
ply will be 2,000 cub. ft. per min. of 
air at 32 deg. F. and 29.92 in. of 
mercury. Now, as the diagram is con- 
cerned with equilibrium states of melt- 
ing, if the melting rate is 10,000 Ib. per 
hr. and the iron:carbon ratio is 9:1, 


om Ib. per hr. of carbon must be 


consumed, i.¢., 1,111.1 lb. per hr. 

From the equation C + O, + CO., however, it 
is known that one pound.molecule of oxygen 
reacts with one pound. molecule of carbon to pro- 
duce one pound.molecule of CO. Now one 
pound. molecule of oxygen at S.T.P. (32 deg. F., 
29.92 in. Hg), allowing for the deviation from the 


ideal gas law, occupies 358.6 cub. ft. and, as the 
deviation for air also gives a volume of 358.6, and 
the oxygen content of the air is 20.92 per cent., it 
can be said that: — 


: 358.6 
12 lb. of carbon react with 0.2092 cub. ft of 


air at S.T.P.; or 1 lb. of carbon burnt to CO, 


; 358. 
requires 75> 9.2092 = 142.85 cub. ft. of air at 
STP. 


In the example quoted, the air rate at S.T.P. = 
2,000 cub. ft. per min., or 120,000 cub. ft. per hr., 
and the —_ of carbon that this air will burn 
to CO, Tae bb. 840.04, therefore, as 
1,111.1 lb. of carbon are consumed, 1,111.1— 
840.04 = 271.07 lb. must be used in the reduction 
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TEMPERATURE DEG. C 


CORRECTED 


14927 
ia'4 


8 " l2 


MELTING RATE IOOOLB PER HR 


13 


. 1—Behaviour Diagram for a 36-in. dia. Cupola, 


with Air at 32 deg. F. and Atmospheric Pressure 
at 29.92 in. Mercury. (From Jungbluth & 
Korschan.) 


to carbon monoxide according to the equation 
CoO, + C + 2CO. The final weight of carbon 
burnt to CO., at the conclusion of all reactions, 
will thus be:— 


840.04 — 271.07 = 568.97 lb. per hr. . 
and the final weight of carbon burnt to CO will 
be :— 

2 x 271.07 = 542.14 Ib. per hr. 
If one now treats CO and CO, as if they were ideal 
gases* it can be seen from*the equations : — 


(i) C+ 0,5 CO, 

(ii) 2C + O, 4 2CO 
that equal weights of carbon burnt to either state 
of oxidation give equal volumes, so that it can now 
be said, in the example given, that the CO:CO, 
ratio in the effluent gases arising from the com- 
bustion of carbon when the iron:carbon ratio 1s 
;: et. and the melting speed is 10,000 Ib. per hr. 1s 

14 

aa 7: 
example, the CO:CO, ratio can be worked out for 


In the same manner as this 





* The error introduced by this assumption gives an answer about 
0.6 per cent. lower than that obtained if the deviations of CO and 
CO, from the ideal gas laws at S.T.P. are takep into account. 
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any point on the diagram of Fig. 1. This has been 
done for a number of points in the region lying 
above the iron:carbon ratio of 9:1, and the results 
are given in the form of a set of curves in Fig. 2. 

These curves show immediately that the CO: CO, 
ratio resulting from carbon combustion is con- 
trolled almost exclusively by the iron:carbon ratio 
of the charge, i.e., in practical terms by the coke 
ratio, and that changes in air volume have but a 
minor effect on the effluent gas analysis. 

This factor incidentally shows the complete fal- 
lacy of all air calculation methods which are based 
on the lines of the following example: — 

(1) Melting rate .........ssessecceseeees — $ lb. per hr. 
._ iron in charge 
(2) Ratio Carbon in coke “"""""" =R 





(3) Carbon burnt per hr. ......... = 


(4) Cub. ft. of air per lb. of car- 
bon for desired stage of 
ERIE oe ci ssicsscinscoeseses =v 

Sx Vv 

60R 


Such methods are completely erroneous because 
they assume that one can simultaneously predeter- 
mine the three factors melting rate, iron:carbon 
ratio, and stage of combustion, in any desired rela- 
tionship, and then calculate the fourth member, 
ie., the air volume required. In fact, as is shown 
by Figs. 1 and 2, the laws of cupola operation 
reveal that, with a given melting rate and coke 
ratio, there is, for a given type of coke, only one 
possible air volume and one possible stage of 
combustion. 


S 
K 


., Air required (V) = cub. ft. per min. 


Applications 


Having established the general concept that, with 
a given constant type of fuel, and air at a standard 
pressure and temperature, the CO:CO, ratio at 
the completion of the reactions concerned with the 
burning of the coke carbon will be controlled by 
the iron carbon ratio. Let us consider, therefore, 
the general mechanism of combustion in the cupola: 
It is postulated that, of the two possible reactions 


(1) C+ 0. 5 CO, 

(2) 2C + O. > 2CO 
the result up to the point where free oxygen has 
been consumed is such that equation (1) is the only 
one which need be seriously entertained, as, even 
if at the immediate coke surface equation (2) is 
Operative, it is instantly followed in the gas phase 
by the reaction 2CO + O. - 2CO.. The zone of 
oxygen disappearance, where the overall reaction 


C + O, + CO. is predominant, is referred to as 
the oxidation zone. 


Now the combustion behaviour of the carbon of 
the coke in a cupola is not determined by purely 
chemical considerations, but by a combination of 
chemical and physical factors, as, before any re- 
action can occur between the carbon and the oxy- 
gen, the two reactants must be brought into in- 
timate contact. Further, the speed of the chemical 
Teactions increases with temperature, becoming 


CO: CO, RATIO 
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extremely rapid at high temperatures, whereas at 
low temperatures the rates are low. Thus at low 
temperatures it is found that chemical reaction 
rates predominate, whereas at high temperatures the 
tate of reaction between the solid coke surface and 
the oxygen of the gas phase depends almost en- 
tirely on physical factors, and becomes less de- 
pendent on temperature. 


The most important physical characteristic is the 
size of the fuel, and hence the surface area per unit 
volume presented to the gas phase. From this, it 
also follows that high-temperature reaction rates will 
not only increase with diminishing particle size, but 
will also be, in some degree, affected by the cellular 
structure of the fuel surface, and the degree of 
interference exhibited by the ash network remaining 
as carbon disappearance proceeds. 


The rate of air admission will also affect the 
tates of reaction in two ways:— 


(1) The cooling effect of the air will be greater 
per unit volume with higher air speeds, and 
greater cooling in the medium-temperature zone 
will then slow down the chemical reaction rate. 


(2) In the upper-temperature range, where 
physical factors predominate, the increased speed 
will also result in more violent turbulence so that 
the apparent reduction of contact time will be 
counterbalanced by a more vigorous reaction, 
due to an increased number of actual contacts 
between the reacting atoms. 

At the upper limit of the oxidation zone it may 
reasonably be expected that, with only a small 
amount of oxygen remaining in the gaseous phase, 





AIR VOLUME CUB.FT.PER MIN. AT 32 DEG.F AND W.Hg 


Fic. 2.—CO:CO, Ratios extended from the Values 
given in Fig. 1 for Iron: Carbon Ratios above 
9:1 for the 36-in. dia. Cupola. 
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Reactions, in the Cupola 


the reaction C+ O,->GQ, will again;slow down due 
to the decreasing number of: probable contacts 
between the two reactants. With the above factors 
in mind, a picture of the course of the reaction can 
be assembled, as in Fig. 3. 


Turning next to the reduction zone, in which the 
reaction CO,+C->2CO predominates, similar con- 
siderations apply. The reaction in this zone starts 
at high temperature however, and initially the rate 
of reaction will be dependent mainly on the physical 
factor of the fuel size, after a short range in which 
the reaction coincides with the finish of the oxida- 
tion zone in areas temporarily starved of oxygen 
but rich in C and CO,. The reaction CO, +C-52CO 
is endothermic, however, and its course is therefore 
accompanied by a cooling of the gas phase and the 
fuel surface, which proceeds until the temperatures 
are such that the rate of the chemical predominates 
over the physical factors of fuel size, but being 
dominated by a fresh circumstance. 


To appreciate this, the heat sources at the upper 
part of the reduction zone must be examined. Here, 
the fuel is descending in the furnace at a rate con- 
trolled by the melting rate, which is in turn con- 
trolled by the iron:coke ratio and the air speed, 
and the descending fuel is being heated, first by 
the rising hot gases, and, in the reaction-zone 
proper, by radiation and conduction from the 
material in the high temperature oxidation zone also. 
The hot gases from the oxidation zone, however, 
are being rapidly cooled in the reduction zone by 
losing heat to the metal charge, the descending coke, 
and fluxes, in addition to the loss occurring due 





OMINISHING FUEL SIZE 


DISTANCE FROM TUYERE 
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‘ ee . 
PERCENTAGE OF O, CONVERTED TO CO, 


Fic. 3.—Gas Composition in the Oxidation Zone of a 
Cupola, with constant Fuel Ratio and Blast Tem- 
perature. 


Zune (A): increasing gas temperature, chemical rate pre- 
dominant, but modified by rate of air temperature gain; 
Zune (B): rate controlled by fuel size and turbulence, an 
only partly by temperature and Zone (C) : conditions as in (B) 
but rate reduced by oxygen starvation. 
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PER CENT 


TEMP. DEG. C 


Fic. 4.—Boudouard Reaction Equilibrium Curves, i.e, 
the CO/CO, Relationship produced from Air in 
contact with Carbon at Different Temperatures. 


to the endothermic reaction CO,+C-—>2CO. The 
descending coke therefore reaches a point where 
its rate of temperature rise is sharply increased as 
it enters the reaction zone. Simultaneously, the 
rising gases are rapidly falling in temperature at 
this level, and they continue to do so until the point 
is reached where the temperature differential 
between gas and fuel surface is insufficient to en- 
sure a rapid enough heat transfer to offset the heat 
loss of the endothermic reaction; at this point the 
endothermic reaction ceases. 


The temperature at this point, known in gas- 
producer practice as the “reaction temperature,” is 
most important, as the gas composition existing at 
the time the endothermic reaction CO,+C—-32C0 
ceases will be virtually that of the exit gases, as 
no further reactions normally occur in the cupola 
to alter this ratio, and this gas composition will be 
that composition in equilibrium with the coke car 
bon at the reaction temperature. The relationship 
of CO to CO, produced from air in contact with 
carbon at different temperatures is shown in the 
equilibrium curves for the Boudouard reaction in 
Fig. 4, from which it will be seen that the ratio 
CO:CO, rises with temperature. 


Conditions Governing the Reaction Temperature 


With a given type of fuel, it will be seen that, if, 
at a constant fuel burning rate, the heat balance at 
the plane in furnace which is at the reaction tem- 

perature T is considered, the total heat-balance 
can be drawn up for this plane, if one makes one 
assumption, i.e., that the fuel, burden, and gas 
phase are all at temperature T, in this plane. The 
heat balance is then that for the whole of the re- 
actions occurring in the furnace reaction zones up 
to (in the physical sense) the temperature level T, 
in the reduction zone. (See Fig. 5.) 


The heat supplied to this zone then consists of :— 
(i) The total heating value of the fuel—FH; 
(ii) The enthalpy of the fuel at tem- 


perature ee — .. T,-FH, 
(iii) The enthalpy of the burden at 
temperature .. ; T,-FuHp 


(iv) The enthalpy of the blast 7 MH, 
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Fic. 5.—Cupola Heat Balance at Location of Reaction 
Temperature T,. 


The heat leaving this zone consists of :— 


(i) Hi, G The heating value of the product 
gas (composition in equilibrium 
_ at Ee 
(ii) Hg The enthalpy of the product gas 
at temperature T,,. 
(iii) FuQs The heat required for reactions 


(such as slag formation, metal 
oxidation, etc.). 

The heat content of the tapped 
iron, including heat of fusion, 
at its tapping temperature. 


(iv) Fue’Hiron. - 


(v)[Fue’H, .. The heat content of the tapped 
slag, including heat of fusion, 
at its tapping temperature. 

(vi) Qexr The heat lost externally by radia- 


tion, conduction -(and in the 
cooling water, if any). 
Where F is the fuel quantity chosen, and » is the 
ratio of burden to fuel.* 
< is the yield of tapped iron from the burden. 
é” is the yield of slag from the burden. 
Thus FH; + FH, + F,H, + MH, = Hi,, +H, 
+ Fu(Qs + © Hiron + <’ Ha) + Qexr 
therefore 


FH; +[FH, + Fy {H, oe Qz stat € Hiron ee Ha] 
+ MH, Qexz = Hig + H,- 

Now, if a given fuel ratio be chosen, the heat 
content of each side of this equation can be plotted 
against a series of different values of Tz, and the 
point of intersection will give the value of Tr, 
and, if the process be repeated for a number of 
fuel ratios, a graph of Tx against fuel ratio will be 


obtained, and hence of CO:CO, ratio against fuel 
ratio. 


Such a graph is shown in Fig. 6, from data cal- 


culated by Gumz’, also shown on the same graph 
are curves by the same authority, prepared in the 





* Only the carbon of the fuel is considered, volatile. matter being 
lost prior to Tg and the ash being considered part of the burden. 
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same manner, for cupolas operating with blast tem- 
peratures of 300 and 600 deg. C., and the measured 
data of Jungbluth and Heller*, which links up with 
the data'‘of Jungbluth and ‘Korschan referred to 
in Figs. 1 and 2. Data are also included, produced 
by Bader working with a hot-blast cupola with a 
blast temperature of 600 deg. C., and one point is 
included by the Author, from data, given by De 
Bock, for a hot-blast cupola operating with a 
carbon: iron percentage of about 18 per cent., and 
a blast temperature’ of 500 deg. C. 

It is claimed that the degree of agreement of 
these data is sufficient to confirm the general 
mechanism of combustion put forward, and to 
verify the general factor, shown by Fig. 2, that 
the CO:CO, ratios achieved in cupela practice are 
almost wholly controlled, with a constant type of 
fuel, and constant blast temperature, by the fuel 
ratio, and only to a minor degree by air volume, 
within the practical limits of cupola operation. 

The Author claims, however, that precise data 
cannot be obtained for all cases by the heat-balance 
method of Gumz, albeit, an approximation will be 
obtained as shown by Fig. 6. The reason for this 
lics in the assumption, made in this calculation, 
that at the plane of Tx, the fuel surface temperature 
and the gas temperature are identical, whereas it 
was stated earlier that there would still be a tem- 
perature differential in favour of higher gas tem- 
perature to supply the heat for the endothermic 
reaction CO,+C->2CO. Further, the coke surface 
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Fic. 6.—Graph of T, (and, hénce, CO: CO, Ratio) 
against Fuel Ratio. 
aD) Calculated cold blast (Gumz); (2)—(2) actual cold 
blast (Jungbluth & Heller); (3)—(3) calculated Ty=300 deg. 
C. (Gumz); (4)—(4) calculated T,,=600 deg. C. (Gumz); (5)—(5) 
actual Ty =600 deg. C. (Bader) and (6) actual Ty =500 deg. 
C. (De Bock). 
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Fic. 7.—Gas Composition in Reduction Zone and 
Stack of a Cupola, according to Fuel Size. 


temperature must be Tz, even if the whole of the 
heat of reaction is supplied from the gas phase 
which is at a temperature sufficiently higher. Now, 
coke has already been said to have faster reaction 
rates at high temperatures for pieces of small size, 
than for pieces of large size, in the higher tem- 
perature region—due to surface-area effects. A 
second factor may now be mentiond which affects 
reaction rates at all temperatures in favour of 
higher speed with smaller particles, whenever those 
particles will react faster at higher temperatures, 
and, simultaneously, are receiving their heat from 
the gaseous phase surrounding them. This is the 
fact that the surface of a small piece of coke will 
acquire a given percentage of the temperature of 
the surrounding gas in a much shorter dwell time, 
or, for a given short dwell time, the surface tem- 
perature of increasingly large particles will diminish 
rapidly as is shown in Table I. Thus, for a = 


TaBLE 1.—Percentage of Surrounding Gus Temperature Acqui 
by Coke Purticles in a Given Dwell Time (Range 0 to 700 nn. ray 





j | 
Particle dia. | 12 min. 24 min. 
| 





15 mm. 
30 mm. 
50 mm 
70 rm. 





gas temperature in the upper portion of the reduc- 
tion zone, a given fuel surface temperature will 
persist to a higher level in the fuel bed, and a 
truer approach will be made to the concept of 
equal gas phase and fuel surface temperatures, 
whereas, with increasing fuel sizes, the coke surface 
temperature will lag further and further behind the 
gas phase temperature, due to a decreasing 
efficiency of heat transfer, and the effective reaction 
temperature will be increasingly lower. This effect 
is shown in diagrammatic form in the curves of 
Fig. 7 which deals with the reduction zone and the 
stack-gas composition, on the basis of the deduc- 
tions made, in the same way that Fig. 3 deals with 
the oxidation zone. 
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If by now Fig. 3 and Fig. 6 are mentally added, 
and compared with Fig. 8, which shows a diagram. 
matic representation of results obtained experi- 
mentally by Vogel’ in a shaft furnace of 4 in, 
dia. filled entirely with coke, further confirmation 
of the general reasoning is obtained. The graph 
of Vogel is, of course, the type of curve obtained 
for the gas composition in a gas-producer gasify- 
ing carbon with air, and such curves may be con- 
sulted for still further evidence. 

Before proceeding further it is deemed advisable 
to summarize the meaning of the curves given, and 
the implications of possible variables. 


(1) CO:CO, ratio, at the top of the reaction 
zone, and in the shaft, depends almost wholly on 
Fe:C ratio. 

(2) Air volumes, within practical limits, have 
little effect on CO:CO, ratio, Initially increasing 
air volume increases the CO:CO, ratio due to 
lowered heat losses per Ib. of fuel burnt; after a 
maximum, however, further air then lowers the 
CO:CO, ratio, presumably because the reduction 
zone is then accepting fresh carbon at a rate too 
high for efficient heat transfer.* 

(3) Within the limits of the curves shown, in- 
creasing air gives increasing temperature ‘and 
melting speed at a given coke ratio (lower heat 
losses). 

(4) Increasing coke ratio, at constant air 
volume, gives higher CO:(CO, ratio, hotter metal 
and slower melting rate. 

(5) Smaller coke gives higher CO:CO, ratio, 
but colder metal, and faster melting rate. 

(6) Increased blast temperature, at constant coke 
tatio, gives higher CO:'ICO, ratio, hotter metal, 
and faster melting rate. 

(7) The cupola behaves as if the combustion 
reactions were (i) C+O,—>CO, continuing until 
oxygen is virtually absent, and (ii) CO, +C-—2C0. 
The maximum flame temperatures for zone (1) 
(the oxidizing zone) are therefore almost the 
theoretical values for CO:CO, approaching zero, 
say, about 2,000 deg. C. for cold blast, or some 
2,400 deg. C. for a blast temperature of 600 


eg. C. 
(8) Reduced fuel size, or hot blast, shorten the 
zones, and thus decrease the area in which free 


oxygen exists, though the first method reduces 

efficiency much more than the latter, and is less 

effective. (Incidentally, increased oxygen content 
in the blast would also have a similar effect.) 

(9) At a temperature of 1,100 deg. C., in the 
absence of fresh supplies of oxygen or carbon 
dioxide, the CO:CO, ratio of a gas derived from 
air and carbon is over 10°:1, and rises rapidly 
with increasing temperature. (Fig. 4.) 

With this information in mind, Fig. 9(a) is pre 
sented merely as a diagrammatic aid to further con- 
sideration of the internal conditions obtaining in 4 
cupola. Areas (1) and (2) indicate, respectively. 
the zones cooled by the incoming blast, and the 





*The Author believes that if air volume were increased suff. 
ciently, the oxidation zone would also be overloaded by cold 
air and metal, and metal temperatures would also decline, i.¢. 


the temperature curves of Fig. 1 represent one side only of 3 & 
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limiting boundaries of free oxygen; it has been 
shown that the point of disappearance of free oxy- 
gen is also approximately the point of peak flame 
temperature. 

In an operating cupola, however, there is no gas 
flow in a downward direction so that whilst the 
boundary lines shown are believed to be a fair 
representation, the combustion occurring in the 
lower portion of these areas will be that due to 
eddying air not passing deeply into the lower por- 
tions of the cupola. The main flow of gas will be 
upwards, resistance towards the centre being at some 
intermediate level, this is roughly indicated by the 
arrows. The main quantities of heat carried by the 
gas stream will flow in the directions shown by the 
arrows and, as the heat losses at the centre are 
lowest, and heat is being carried and radiated there 
from all sides, the temperature will remain high in 
this region, in spite of CO formation, the peak 
temperature zone will thus follow the accepted 
saucer-like shape shown by the upper ‘boundaries 
of the areas (2), and the heavy broken line. 

In an upward direction from this boundary, heat 
will be used to melt and heat the metal and to melt 
and heat slag components and the fuel, in a stream 
of gas of fairly uniform flow, with CO, diminishing 
and CO rising, until the end of the reduction zone 
when the gas temperature will be at least Tr, and 
the fuel temperature will be Tz, and the gas com- 
position that shown by the previous figures. 

Heat will be carried downwards, however, by 
radiation and by conduction, the temperature being 
maintained at a high level by the molten iron and 
slag constantly washing downwards, and thus the 
higher the temperature generated in the upper zone 
the higher will be the “well” temperature. The 
gas composition in this area will thus consist almost 
entirely of CO, and the conversion of CO, to CO 
will use but little heat as gas flow does not occur. 
to any significant degree. It can, in fact, be ex- 
pected that the CO:CO. ratio in this area 
will closely approach the equilibrium value for the 
temperature reached. The centre zone between the 
free-oxygen lobes will also tend to high CO values, 
but as a constant flow of CO, will enter the zone, 
the CO:CO, ratio will be at an intermediate value. 
Figs. 9(b), 9(c) and 9(d) have been prepared to 
show these effects, and refer respectively to condi- 
tions in the planes A-B-C, E-F-G, and E-H, in 
Fig. 9 (a). 


Cupola Sectional Reactions 


Consideration can now be given to the reactions 
possible in the main sections of the cupola. 

I The shaft (i.e., the cupola from charging door 
down to the level of T,, in which the temperature 
of the charge is raised from normal to a level of 
about T,, and the CO: CO. ratio of the gases is con- 
stant at a figure dependent on T,,), is first considered. 
In the upper region, water will be evaporated and 
other matter volatilized at low temperature will be 
removed. To determine whether the tendency will 
then be towards reduction of oxides or a creation 
of further oxides, the position with respect to iron 
and its oxides is first examined. Fig. 10 shows the 
Boudouard-reaction curve (CO. + C. == 2CO 
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plotted against reaction temperature) and, super- 
imposed on it, the equilibrium curves for the 
reactions between the iron oxides and CO/CO, 
mixtures at different reaction temperatures. 

Let two cases now be taken:— 

(a) A cold-blast cupola is run with an iron: 
carbon ratio of 12.5:1 (12:1, coke:iron with 
4 per cent. ash coke), i.e., 8 lb. coke carbon per 
100 lb. iron, then the reaction temperature, using 
curve 2, Fig. 6, will be approximately 575 deg. C. 
Thus, for all temperatures below 575 deg. C. in 
the shaft, the CO per cent. will be of the order 
of 8.2 per cent., and it can be seen from Fig. 10 
that, at all temperatures below 575 deg. C. (in 
fact at all temperatures below about 840 deg. C.) 
this gas is oxidizing and would tend towards the 
production of Fe;Q,. 

(b) Let a cold-blast cupola be run with a 
154 lb. coke carbon per 100 Ib. iron ratio, then, 
from curve (2), Fig. 6, the reaction temperature 
will be 640 deg. C., and it will be seen from 
Fig. 10 that, at all temperatures below this, the 
tendency would be to reduce all oxides of iron to 
the metal. 

It is also clear that the higher the reaction tem- 
perature is raised by percentage fuel increases, hot 
blast, or both, the greater is the movement towards 
reducing conditions with respect to iron oxides in 
the shaft. Fig. 11 shows the position with respect 
to manganese, and it will be seen from this that, in 
this case, even if very high reaction temperatures 
are achieved, any reduction beyond the oxide MnO 
achieved in the cooler portions of the stack would 
be reversed as the reaction temperature was ap- 
proached, so that, overall, only oxidation can occur 
in the shaft with respect to manganese, although 
the potential of the reaction is reduced by higher 
reaction temperatures. Silicon, likewise, can only 
suffer oxidation in the stack with any possible reac- 
tion temperature T,, as, similarly, the highest CO: 
CO, ratio achievable will be too low to effect a 
reduction of SiO, to Si. 

II. The zone between the plane of the reaction 
temperature, T, (end of the shaft) and the top 
of the “well” is a much more complicated zone, 
as different conditions occur at the outer portions 
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Fic. 8.—Combustion Conditions in an Experimental 
Cupola 4 in. dia. (after R. Vogel). 
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of the zone than at its centre om the one hand, and 
at differing levels on the other. It can be seen, by 
reference to Figs. 9 (a), (b), and (d), however, that 
all the elements, including iron, will be oxidized in 
the high-temperature zone, as the CO:CO, ratio is 
very low, and that this tendency will be accen- 
tuated in the parts of the furnace where metal falls 
through the tuyere zones 2, 2, encountering free 
oxygen, but, after first continuing in the centre of 


the furnace, it may reverse if the CO:CO, ratio 
rises sufficiently. 

This zone will, therefore, always produce oxida- 
tion, but the degree of oxidation will be reduced 
by all the factors which restrict the sphere of 
influence of oxYgen in the tuyere zones 2, 2, and 
which reduce the sphere of influence of CO, (i) in 
the high-temperature zone above the tuyere zones 
(Fig. 9 (b)), and (ii) especially in the high-tempera- 
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ture zone between the tuyere zones (Fig. 9 (d)). 
These factors are those which lead to short reaction 
distances, i.e., fuel size, blast temperature, and high 
fuel ratios (the cooling effect of higher rates of 
iron flow for a given rate of heat production giving 
lower temperatures and slower reaction speeds). It 
will be noted that these factors are also those which 
lead to high reaction temperatures and high CO: 
CO, ratios in the stack. Small fuel size, however, 
increases the melting rate and lowers the metal 
temperature and temperatures at the cupola centre, 
so that it is the least desirable of these approaches. 

Ill. The zone below the tuyeres where free 
oxygen no longer exists, and a high temperature is 
coupled with very high CO:CO, ratios, is perhaps 
the most important in the cupola, as, here, reducing 
conditions again obtain, and the oxidation which 
has occurred is reversed in some measure; the 
degree of this reversal, coupled with the final 
metal/slag reactions, will decide the final overall 
melting loss of the cupola. Fortunately, perhaps, 
the primary factors which control the efficiency of 
this zone as a reducing zone are obvious, and con- 
sist of high temperature coupled with high CO:CO, 
ratio, and as has already been shown from the 
form of the Boudouard curve, CO:CO. ratio rises 
with temperature when a system is in equilibrium, 
so that, in the absence of gas flow, one might say 
that the major efficiency of this zone depends on 
one factor, i.e., high temperature. 

Now, whilst the absence of gas flow cannot be 
assumed, in cupolas of very low “ well” depth, in 
the “well” space above the slag level, the very 
presence of a slag serves to guarantee the absence 
of gas movement in the normal sense below the 
slag level. Yet, in and below the slag, the reactions 
that occur at the slag/coke interface, and the 
metal/coke interface, will proceed in the one direc- 
tion or the other in a manner corresponding to 
that for a given CO:CO, ratio and temperature, 
as any reduction of an oxide by carbon implies 
the production of CO or CO.. Furthermore, at 
any given temperature, there is, on the one hand, 
a balance between the C, CO, CO. and the metal 
oxide or metal, which, unless the whole system is 


! 

| 

| 

! 
400 600 

TEMP. DEG.C 


Fic. 10.—Jron Reduction by Carbon Monoxide, superim- 
posed upon the Boudouard-reaction Curve. 


en 





FOUNDRY TRADE JOURNAL 357 


in equilibrium, tends to alter the relationship be- 
tween the C, CO, and CO.,, as either reduction of 
oxidation proceeds, and on the other hand there is 
a balance between the CO, CO. and carbon, which 
attempts to come to rest in accordance with the 
Boudouard reaction and thus to restore the CO: 
CO, ratio in accordance with the equilibrium for 
this reaction. Thus, even if the element concerned 
be not reduced, when the drops of oxide- 
coated metal, or oxide-bearing slag (tumbling over 
the incandescent coke), fall through the high- 
temperature high-CO:CO. portion of a deep- 
enough “ well,” but, instead, arrives in the slag and 
metal phases in the “ well” (where reaction then 
proceeds between metal and coke, and slag and 
coke), the ultimate result will be similar, given 
adequate reaction time. 

Secondary factors affecting this zone can now 
be realized, for instance, it is obviously desirable 
that the cupola-well portion should neither be so 
shallow above the slag surface that free oxygen or 
a high-CO, gas phase is re-oxidizing slag com- 
ponents at this interface, nor that the well depth 
should be so extreme that high heat losses unduly 
lower the slag and metal temperatures, The provi- 
sion of adequate slag depth is also advantageous 
to allow sufficient reaction time between the 
slag and the falling drops of metal, which present 
much better interface conditions, due to the high 
ratio of surface area to weight, than does the nor- 
mal slag/metal interface. It is also obvious that 
fluid slags are to be preferred to viscous slags; that, 
where possible, slags forming complex and stable 
compounds with the oxides to be reduced should 
be avoided and slags containing materials catalytic 
to desired reactions should be sought. Again, slags 
which readily remove the ash network remaining as 
the carbon of the coke is consumed, will improve 
the effectiveness of the carbon, and hence of the 
reduction processes. The question arises as to what 
reductions can take place in this zone of the cupola, 
either by direct oxidation of CO->CO., or indirectly 
as oxide/slag/coke reactions. 

(To be continued, see References page 358 at foot 

of col. 
35 
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Fic. 11.—Equilibrium Curves for Manganese Oxides 
reduction by:Carbon Monoxide. 
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Centrifugal Casting of Rotors* 


Squirrel-cage motors are used in many branches 
of industry, and efforts have been made to reduce 
the intensity of the starting current. As the search 
increases to establish a direct connection for these 
motors, it is necessary to reduce, as far as possible, 
the intensity of the starting current. It is possible 
to obtain the result with a ring motor by introduc- 
ing a variable resistance in the rotor circuit, the 
increase of resistance decreasing the intensity of 
the current. 

The squirrel-cage motor, by the careful considera- 
tion of the form of the grooves, (which are deep 
and narrow), can be given a feeble starting current 
intensity because the upper part of the bars alone 
is charged with an induced current, which increases 
the resistance. This effect can be heightened by 
using rotors with special grooves in which the 
conducting material located in the periphery 
presents a higher resistance than the material 
situated in the interior. The external part of the 
bars should therefore present a higher resistivity 
—which leads to the idea of a rotor carrying a 
double system of bars in the same grooves. 


Assembly for Casting 


Centrifugal casting permits of the conception of 
a rotor so composed, when using a machine with 
a vertical axis. The magnetic part of the rotor 
is made up as usual by an assembly of sheets carry- 
ing at their surface a series of passages into which 
the conductor metal is cast—this is usually pure 
aluminium. During casting, the central part of the 
machine rotates at high speed, carrying the mould 
and the rotor. The liquid metal is impelled to the 
periphery in such a way that it fills perfectly the 
peripheral passages. The short circuit rings are 
obtained at the same time and serve to feed the 
bars. To obtain a difference of resistivity between 
the exterior and interior of the bars, one can sub- 
stitute for pure aluminium an alloy containing one 
or several heavier metals and of lower conductivity 
than the pure metal. 

The foundry process is governed by the following 
specification. It is known that aluminium and 
a non-eutectic heavy metal give rise to segregation 
when cast centrifugally. This phenomenon, which 
is unfavourable in normal practice, is used in the 
present circumstances and the constituent of the 
structure, of a higher specific gravity than that of 
the crystals of the solid solution of aluminium is 
found towards the exterior and therefore appears at 
the periphery of the bars of the cage. : 

One could, for example, use an addition of iron, 
for which the eutectic concentration is about 2 per 
cent. For higher contents, the temperature of the 
liquid becomes higher, and the solidification interval 
so extended that the segregation of the constituents 
requires a much longer time, which causes the 
appearance of the intermetallic constituent, Al, Fe. 

It thus comes about, that somehow or other, a 
double circuit is produced in the bars and short 
circuit rings. The outside part is made up of a 





* Extracted from an article by Hovst-Giinter Halt in Die 
Technic. 
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metal of high specific gravity and also relatively 
high resistivity, whereas the inner portion: benefits 
from the good conductivity and the light weight 
of the pure aluminium. The peripheral parts of 
the rotor will thus serve the starting current and 
the internal portions the working current. 

During the casting, it is wise to provide a slight 
superheat to the aluminium in order that it has 
the chance to decant and separate itself into con- 
Stituents of different resistivities. To aid these 
process advantages it is equally necessary to ensure 
an appropriate section for the peripheral bars to 
help the segregation of the constituents. This 
process does not appear to be completely solved, 
for it remains necessary to elucidate the effect of 
numerous variables. It would seem _ that in 
particular the separation of the different constituents 
requires that the speed of rotation of the spinning 
plant should be relatively high, involving the need 
for a soundly constructed and robust machine. 
Many practical tests may still be necessary 
to establish the best composition of the alloys and 
the know-how of the process. Nevertheless, the 
use of the centrifugal process for this purpose is 
novel and well worth investigation. 





New B.LF. Policy 


In an effort to attract more exhibitors, a vigorous 
campaign has been launched to tell manufacturers how 
they .can benefit from the London sections of the 
British Industries Fair, which will be held from May 
3-14 next year. Instead of the rather formal invita- 
tions of previous years to some 9,000 firms, for the 
most part past exhibitors, letters will be sent to 30,000 
manufacturers. There will be much more information 
than before and the letters will be reinforced with the 
aid of the staffs of the regional offices of the Board 
of Trade (which is responsible for the London sections). 
who will for the first time add their resources and local 
knowledge, especially to any firm wishing to know more 
about the B.LF. 

A further radical change is in the reserving of space, 
since manufacturers will be able to choose specific 
sites from plans now being prepared, instead of having 
to bid for a certain amount of space only. The first 
applicants will therefore have the best sites and will 
not run the risk of exclusion from the advance cata- 
logue, of which 25,000 copies will be distributed well 
before the fair begins. 

More money is to be spent in publicity at home and 
overseas by posters and in the Press. All in all, this 
is a determined effort to deal with the situation which 
has succeeded the immediate post-war years of short 
supplies and easy selling. The art of hard selling must 
be revived and now the B.I.F. taking heed of its own 
keynote, means business. 








(Reactions in the Cupola, cont. from page 357) 
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Growth Characteristics of Ingot-mould Irons in 
Air and Vacuum* 


-By J. W. Grant, A.M.I.Mech.E. 


(Continued from page 331) 


GROWTH THEORIES IN THE LIGHT OF 
PRESENT OBSERVATIONS 


The tests reported in this Paper have established 
that appreciable growth can take place in cast iron 
even in the absence of oxidizing influences and 
gases. The results, in fact, lend support to 
Benedicks’ and L6fquist’s theory that when cast 
iron is repeatedly heated and cooled, growth is 
principally due to cracking caused by differential 
expansions and contractions occurring during the 
a—=—y change and the consequent solution and 
precipitation of the graphite. 

Perhaps the most interesting observation emerg- 
ing from this investigation relates to the influence 
of a surrounding oxidizing atmosphere. The 
penetration of oxygen appears to set up two oppos- 
ing mechanisms affecting the course of growth, the 
extents of the mechanisms being dependent on the 
composition and structure of the metal, the size of 
the specimen, the rate of heating and cooling, the 
temperature range and the oxidizing power the 
surrounding medium. In the first case, groWth is 
caused by the oxidation of the metallic constituents 
of the matrix: silicon, iron and manganese. Since 
these products of oxidation are bulkier than the 
metal, an expansion takes place, the extent of which 
depends on the nature and quantity of the oxides 
and silicates formed. This type of growth is 
increased by stressing or repeated heating, since such 
treatments open up inlets for the further penetra- 
tion of gases into the body of the specimen. At 
a later stage of oxidation, the graphite also oxidizes 
to a gas and diffuses out of the specimen, probably 
without any change in volume. Indeed, there might 
even be a contraction resulting from this loss of 
graphite which would, however, probably be masked 
by the progressive oxidation of the metallic matrix. 

In the second stage, the oxides form a protective 
envelope around the graphite, thereby isolating the 
graphite flakes from the metallic matrix. This 
restricts or—in severe cases of oxidation where there 
is no contact at all between the graphite and the 
matrix—prevents the solution of graphite in the 
austenite above the transformation temperature. 
Similarly, if carbon be already present in solution 
in the austenite and the graphite be isolated, there 
is no surface on which the carbon will deposit and, 
therefore, the austenite transforms to pearlite; the 
magnitude of the volume changes is thereby reduced 
and little growth occurs, During the «=—y 
changes, the behaviour of the matrix will resemble 
that of carbon steel; it is known that when a steel 
is subjected to repeated heating in an oxidizing 





*Paper presented to the fiftieth annual meeting of the 
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atmosphere, scaling takes place but no appreciable 
growth occurs. 

Growth occurring in an oxidizing atmosphere will, 
therefore, depend upon a combination of the 
growth-promoting effect on the one hand, i.e., the 
formation of bulky oxides, and the growth-inhibit- 
ing effect on the other, i.e., the isolation effect 
of the graphite. It is thus conceivable that 
under mildly - oxidizing conditions the rate of 
growth would be increased either as the surrounding 
atmosphere approaches a vacuum, or as it becomes 
more oxidizing. Optimum conditions for minimum 
growth are therefore probably reached when the 
iron is partially oxidized. This may have an im- 
portant bearing on the growth observed in 
nominally non-oxidizing and inert gases unless 
extreme care is taken to eliminate moisture and 
other oxidizing impurities. Tests have shown that 
growth can occur to an appreciable extent in dry, 
pure argon (comparable with that observed in 
vacuum), but that as soon as some oxidation has 
taken place the subsequent rate of growth is con- 
siderably reduced. 


Summary and Conclusions 

In the first part of this Paper, the factors affecting 
growth and the theories of the mechanism of growth 
have been considered. It is well established that 
growth is due to decomposition of pearlite with the 
resulting precipitation of graphite, and also to 
oxidation of the metallic constituents of cast iron. 
The oxidizing gases pass along the cavities between 
the graphite flakes and the metallic matrix and 
oxidize the metallic matrix in the immediate 
vicinity of the graphite flakes. The degree of oxida- 
tion and amount of growth occurring depends upon 
the composition, structure, heating cycle and nature 
of the surrounding atmosphere. 

These causes of growth, however, do not explain 
all growth phenomena and the theory has been sug- 
gested by Benedicks and Léfquist that a greater 
part of growth during repeated heating is due to 
cracks or fissures formed by irreversible reactions 
as the iron is heated and cooled through the « == y 
transformations. There are other theories that dis- 
solved and absorbed gases play an important part 
in growth. 

The experimental work reported in this Paper 
was carried out mainly on ingot-mould irons in 
air and vacuum, the vacuum being produced by a 
mercury diffusion pump backed by a rotary pump 
in which the pressure did not exceed 10*mm. of 
mercury. The work included a study of the oxida- 
tion products formed at sub-critical temperatures, 
growth ‘due to repeated heating tests in air and 
vacuum and the effects of oxidation on the forma- 
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tion and transformation of austenite. The follow- 
ing are the main observations and conclusions :— 

(1) By annealing in air at 500 deg. C. for 30 and 
60 days, some spheroidization and decomposition of 
the pearlite occurred. The graphite flakes near the 
edge of the specimen were surrounded by a dark 
layer of compact oxides and an outer envelope 
which was probably due to the oxidation of the 
silicon in the ferrite to silica or silicates in a very 
fine form (Figs. 7 and 8). Similar structures were 
obtained by annealing for shorter periods at 700 
deg. C. 

(2) Volume growths of 21 to 39 per cent. occurred 
in specimens of as-cast and vacuum-annealed ingot- 
mould iron that were repeatedly heated 100 times 
over the temperature range 650—900—650 deg. C. 
in vacuum, Table II. In another test, a growth of 
80 per cent. was obtained after 300 cycles. When 
using a specimen of an iron/carbon ingot made 
from pure iron and electrode graphite, melted and 
solidified in vacuum, and subsequently repeatedly 
heated in vacuum, a growth of 44 per cent. was 
obtained after 300 heatings. In a similar test, the 
iron/carbon ingot absorbed aluminium from the 
alumina*crucible during melting, owing to the ex- 
tremely high temperature reached, and ‘it then 
grew 153 per cent. by the same treatment with a 
reduction in specific density from 6.8 to 2.7 (Fig. 
17). An austenitic iron grew only 1.6 per cent. after 
100 heatings in vacuum. 

These results prove beyond reasonable doubt that 
growth can occur from causes other than graphitiza- 
tion and oxidation, and that.the presence of gases in 
any form is not essential. This lends strong sup- 
port to the theory that growth can be caused by 
local differential expansions and contractions dur- 
ing the a=—y changes. 

(3) By previously annealing in air, and permitting 
oxide to form in the iron, major growth was 
inhibited, but not indefinitely, upon repeated 
heating in vacuum. Specimens machined from 
blocks that had been previously annealed in air 
at 700 deg. C. grew from 3.4 to 5.6 per cent. 
after 100 cycles, 650—900—650 deg. C. in. vacuum 
{Table II), whereas those tested as-cast or after 
annealing in vacuum grew from 21 to 39 per 
cent. by the same cyclic heat-treatment. In another 
test, the rate of growth of an air-annealed sample 
increased appreciably between the 244th and 300th 
cycle (Fig. 17). The growth of this sample and 
others that were still growing steadily after 300 
heatings was stopped, however, after annealing in 
air for 20 hrs. at 700 deg. C. (Table V). 

(4) Though a different iron was used for tests 
in argon, the growth of the as-cast material was 
greater in argon than in vacuum, and yet the 
growth of the air-annealed material was less in 
argon than in vacuum (Table II). This suggests 
that argon, though inert, may in some way affect 
growth. 

(5) The microstructures of the as-cast and 
vacuum-annealed samples showed an unidentified 
“fluffy” constituent growing from the sides and 
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ends of the graphite flakes, and there were areas 
within the matrix where a new constituent or cracks 
had appeared (Figs. 10 and 11). In specimens that 
had been previously annealed in air, the structure 
did not differ appreciably from the original 
annealed structure. A small amount of pearlite 
that had formed was mainly associated with the 
graphite flakes (Fig. 12). In the iron/aluminium/ 
carbon specimen, which had grown 153 per cent., 
there were large, black areas around the graphite 
flakes (Fig. 13). 


(6) The fact that so little growth was obtained 
in vacuum with oxidized metal suggested that oxide 
penetration may substantially prevent the expan- 
sions and contractions from taking place at the 
critical temperatures. It was verified that when an 
oxidized ferritic ingot-mould iron sample was held 
in the austenitizing temperature, the graphite did 
not enter into solution as readily as in a sample that 
had been made ferritic in non-oxidizing conditions 
(Table VI and Figs. 22 to 23). The pearlite formed 
during subsequent cooling of the oxidized sample 
was associated mainly with the graphite flakes (Fig. 
24). In one case where a sample had been oxidized 
by annealing for 1,000 hrs. at 700 deg. C., an 
austenitizing treatment at 900 deg. C. for 16 hrs. 
followed by furnace-cooling produced only traces of 
pearlite. It appears that the annealing treatment in 
air provides an envelope of oxide around the 
graphite flakes, thereby isolating them and prevent- 
ing @e solution of graphite in the austenite. The 
volume changes will therefore be correspondingly 
restricted. 


(7) Under repeated heating in air, 650—900—650 
deg. C., scaling was severe, but the volume growth 
was of the same order as in vacuum. The change 
in microstructure was entirely different. Oxidation 
was severe, penetrating into the centre of the 2 by 
2 in. block. Nearer the edge, the oxides had formed 
a continuous boundary enclosing some of the matrix 
and the graphite flakes. At the extreme edge, the 
oxide boundary had contracted further around the 
areas originally occupied by the now-oxidized 
graphite flakes, producing the appearance of “ white 
or ferrite flakes” (Figs. 25 to 29). White flakes 
have also been seen in used ingot moulds and in 
irons heat-treated at temperatures of 700 deg. C. 
(Fig. 9). 


(8) A repeated-heating test on a material pre- 
viously tested by Rocquet and Olette’* over the 
same temperature range gave a greater growth in 
the B.C.I.R.A. vacuum apparatus than was obtained 
by these workers. The fact that the qualities of 
the vacuum in each apparatus were nominally the 
same indicates the difficulties in comparing results 
of tests made under testing conditions only slightly 
differing. 

The chief interest of the present work lies 
first in the strong support it gives to the theory 
put forward by Kikuta, and by Benedicks and 
Léfquist, to explain the mechanism of growth. 
Secondly, it shows that whilst oxidizing atmospheres 





deny 


primarily cause growth, a pre-anneal in air can also | 


inhibit growth in vacuum. 


It is possible that, | 


SEI 


durit 
oper 


prog 
the . 
whic 
emp 
ingo 
gran 
his t 


Cou 
tion 
ticul 
fusi 








~~ OF oO 


wy ™S= @ & 


Ane OOO Ds O be 


oO 


Sl — = ad 


~ 
he 
in 
of 
he 
Its 
tly 


es 
ry 


th. 
res 


Iso | 
at, 











SEPTEMBER 17, 1953 


during heat-treatment in air, both these effects could 
operate at the same time. 
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DISCUSSION 


Mr. COLIN GREsTy said growth of ingot moulds 
was a subject in which he had been interested for 
very many years, and he had noticed that Mr. 
Grant drew attention to earlier work and the very 
important effect of silicon, i.e., the lower the silicon 
the lower the growth (excepting the very-high- 
silicon irons). This had made him wonder why, 
for very heavy castings like ingot moulds and iron 
of considerably lower silicon content was not used. 
In Table I, the silicon contents ranged from 1°32 
to 1°85 per cent., but there was no doubt that 
ingot moulds could be cast with very much,Jower 
silicon—probably less than 1 per cent.—and still 
be grey. 

Had the Author any views on actual carbon con- 
tent in relation to growth? The second sentence 
of the Paper .stated that growth occurred in all 
grey irons, but he wondered whether that was 
strictly correct. Was there no such thing as a non- 
growing iron which was still a grey iron? He had 
in mind  sub-critical temperatures at which 
Thompson had found permanent contraction in one 
iron and no growth at all. 

Mr. J. W. GRANT, in reply, said that ingot moulds 
were made with silicon contents varying from 
1 per cent. to over 20 per cent. but all were sub- 
stantially pearlitic. There was sometimes a ten- 
dency for free carbide to form and even large ingot 
moulds with up to 20 in. wall thickness were almost 
entirely pearlitic. With some moulds an increase 
in life had been obtained as the silicon content 
increased from 1°5 to 22 per cent. 

As regards the carbon content, the quantity and 
size of the graphite particles had an important in- 
fluence on growth. In general, the growth increased 
with size and quantity of the graphite particles. 
Carpenter’s work had shown that in flake-graphite 
irons growth increased with silicon content up to 
50 or 60 per cent., whereas in contrast to this, 
Morgan and Norbury had obtained the lowest 
growth with 5 per cent. silicon, when only a small 
amount of graphite was present and all was in the 
undercooled form. 

With regard to non-growing grey cast iron, he 
(Mr. Grant) did not think there was such a material, 
although some irons were more stable than others. 
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It was true that a contraction could be registered, 
due perhaps to a relaxation of internal stresses, but 
this would be a linear contraction and there would 
be a corresponding linear expansion in another 
direction. He doubted if there would be an over- 
all reduction in volume. 

Mr. GResTy said it still did not follow that the 
normal ingot mould composition was the ideal. 


Thermal Shocks 


THE CHAIRMAN, Dr. A. B. Everest, suggested that 
a factor to be considered was thermal shock. 
Ingot moulds were subject to very severe conditions 
in service and it had proved difficult to determine 
the precise properties required. 

Mr. R. LEE (Brightside Foundry) said that, as 
the representative of an ingot-mould maker, he 
could possibly speak as one who had to deal 
with the casting of the largest ingot moulds made 
in this country. His firm felt that a ferritic struc- 
ture was desirable for large ingot moulds in order 
to resist thermal shock, but experience had proved 
such a structure was almost impossible to produce 
from hematite irons. With silicon contents below 
about 1.85 per cent. there was a tendency for free 
carbides to be present, in a wholly pearlitic matrix. 
The same iron cast into small moulds always 
showed appreciable amounts of free ferrite. 

Various methods to produce wholly-ferritic 
structures had been examined and the only con- 
sistent method appeared to be by inoculation with 
sand as the metal passed from the cupola to the 
ladle. This obviously was not a practicable pro- 
position. If anyone present could say how one 
could produce a completely ferritic structure in 
large ingot moulds, he was more than ready to 
listen. So far as small moulds were concerned, 
good results had been obtained with 1.0 per cent. 
silicon irons, but it depended on several factors. 
Thus this composition might be satisfactory where 
machine stripping was practised but would be un- 
satisfactory where hand stripping was adopted. 

It seemed to him that the Paper was really meant 
more for the research worker than the person en- 
gaged in ingot-mould manufacture, but there was 
One point he could not understand. The Author 
seemed to stress the fact that growth was due to 
cracks or fissures formed by the transformations, 
but he did not see how that tied up with annealing 
in air inhibiting growth due to repeated heating in 
vacuum. Whatever the medium during heating— 
air or vacuum—the volume changes must take 
place. 

Lastly, in 1951, Mr. Grant in a Paper published 
in the Journal of the Iron and Steel Institute, had 
disagreed with the suggestion of intercrystalline 
cracking, and he wondered whether such a pheno- 
menon had been masked. 

Mr. GRANT, in reply, said that sand additions 
at the cupola spout even then resulted in only a 
partially-ferritic mould casting. He would not 
like people to gain the impression that the mould 
became entirely ferritic. 

On the question of the bursting or cracking 
theory, he agreed that this was not wholly 
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acceptable. The important fact to explain was that 
such astonishing growth could occur in vacuum 
where no oxidation was possible, and the possibility 
of the formation of cracks due to local expansions 
and contractions could not be ruled out. To ex- 
plain the fact that growth during repeated heating 
in vacuum was inhibited by pre-annealing in air, 
it was suggested that oxide layers formed around 
the graphite flakes and isolated them from the 
matrix. The graphite then did not enter into 
solution with the austenite upon heating through 
the « to y change and there was a smaller con- 
traction and hence less localized stress than in an 
iron that had not been oxidized. Conversely, on 
cooling, the graphite was not readily deposited 
during the y to « change and hence the localized 
expansion would be restricted. Since both on 
heating and cooling the local volume changed and 
resulting stresses had been reduced by isolation of 
the flakes, the likelihood of forming or extending 
cracks was likewise reduced and the overall volume 
growth would be small. 

As regards inter-graphitic cracks, he had seen 
many examples of what were claimed to be cracks 
in the matrix of microspecimens taken from as-cast 
ingot moulds. These had always turned out -to be 
thin lines in the polished microspecimens where 
the graphite flakes had been badly burnished due 
to faulty polishing. He had never seen inter- 
graphitic cracks in as-cast ingot moulds and had no 
reason to believe that they existed. 


Dictates of Experience 

Mk. J. BLAKISTON, referring to the standard type 
of ingot mould, said the decision to more or less 
standardize the silicon content had been dictated 
by practical experience as regards resistance to 
thermal shock and also mechanical shock. In the 
average steel plant, a mould was subject to a con- 
siderable amount of misuse. Some time ago, he 
had found when manufacturing ingot moulds on 
a large scale that the amount of superheat put into 
the metal prior to casting had a marked influence 
on the life of the mould, reflecting in some cases 
on the amount of growth. The metal was super- 
heated in a cupola and then allowed to cool in the 
ladle to a normal casting temperature. Another 
fact which had occurred to him was that cast iron 
was sometimes used as a carburizing medium for 
the case-hardening of precision steel parts, using 
hematite borings. In an ingot mould there was 
transferred from the mould to the steel every time 
a teem took place—had that been taken into con- 
sideration? 

Mr. GRANT, in reply, said that a report of 
the Ingot Moulds Sub-committee to the British 
Iron and Steel Research Association was due to be 
submitted to the Iron and, Steel Institute shortly, 
and this dealt with many of the factors affecting 
the life of ingot moulds. One of the sections dealt 
with melting procedure and the manufacture of the 
moulds, and although pouring temperature had 
been considered, as far as he knew, no informa- 
tion was available on the effect of superheating. 
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He thought that there might be a danger of ad- 
versely affecting the graphite structure, but it was 
a fact that could certainly be looked into and he 
would bear it in mind. 

He had been unable to follow the point about 
carbon loss, but perhaps the speaker would 
elaborate this point. 

Mr. BLAKISTON explained that he had not 
meant that the loss would be from the whole 
mould but from the surface of the mould in con- 
stant contact with the molten steel, and over the 
life of the mould the amount of carbon loss from 
the surface would be considerable. He was 
wondering whether that would accelerate the 
failure. 

Replying, Mr. GRanT said that when it came 
to the life of the ingot mould many changes such 
as oxidation and localised cracking took place on 
the surface adjacent to the steel ingot and the loss 
of carbon was another such factor, but as far as he 
could see this could not be avoided. It was un- 
doubtedly a factor that caused the surface ulti- 
mately to break up. A material that would offer 
better resistance to growth by oxidation and to de- 
carburization would probably not withstand the 
severe thermal shock. 


Relation to Actual Service Results 

Mr. BLAKISTON remarked that one did not get 
these conditions in laboratory tests and Mr. GRANT, 
continuing, repeated a remark which he had made 
during the presentation of his Paper, that in his 
opinion there was no close tie-up between most of 
the experimental work in that report and the be- 
haviour of the ingot mould in service. 

Dr. Rivey (Staveley), congratulating Mr. Grant 
on his Paper, said it was excellent to have such a 
reasoned statement on a problem with which the 
industry had been faced for many years. He had 
been rather surprised to see the extent to which 
the cast iron had grown when heated in a vacuum, 
and presumably if the cast iron specimen had 
grown to that extent it would lead to the formation 
of cavities inside the iron, but on glancing through 
the photo-micrographs he had been unable to see 
any holes in the specimen. Was that a fact or were 
holes present in the photomicrographs? 

Mr. GRANT replied that he wished he could 
answer that question to Dr. Riley’s and his own 
satisfaction. In Fig. 11 there were shown some 
markings on the side of the graphite flakes and on 
the extreme left there were a lot of inter-granular 
markings as well. Also, in Fig. 13, the photomicro- 
graph of the Fe/Al/C alloy which had grown 
55.8 per cent.—there were large black areas but in 
no case had he been able to identify that black 
constituent. It was not graphite and not simply 
holes. 

THE CHAIRMAN, concluding the discussion. pro- 
posed a vote of thanks to the Author which was 
carried with acclamation. 





Last Tuurspay, delegates to the Royal Aeronautical 
Society’s Anglo-American conference visited the Rolls- 


’ Royce aerd-engine works at Derby, and made a tour 


of the works. 
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Mechanization of Shell Moulding 
By “ Dornal” yh 7 


Interest amongst foundrymen everywhere in shell 
moulding has grown rapidly since the first F.I.A.T. re- 
port was read by an observant few in 1947. The en- 
couragement given by the resin manufacturers who 
wisely recognized the possibilities of a new outlet for 
their products has given this new technique a great 
impetus and, particularly in the U.S.A., the process is 
now everyday practice in a number of foundries. 

Shell moulding necessarily applies to the production 
of quantities of similar castings and this in turn in- 
volves some mechanical means of manufacture. Quite 
a number of designs of shell-moulding machines have 
emerged, but it seems to the writer they all suffer from 
certain disadvantages. 

Included in these disadvantages there are:—Undue 
intricacy, unnecessary motions, long time cycles, the 
difficulty of obtaining even sand-dumping, complica- 
tion in the withdrawal of the shell from the pattern 
and its subsequent handling to convey it away to the 
assembly and pouring area. 

Desirable Characteristics 

From these thoughts on the subject has arisen a clear 
conception of the sort of machine which would seem 
to meet all the criticisms which can so easily be raised 
against those now available. There is little doubt that 
this is the ultimate. form into which shell-moulding 
machines will evolve, but it would perhaps speed the 
process if the various desirable features were to be 
enumerated:— 

(1) To combine a rapid output of finished shells, 
irrespective of the time taken by the baking ‘period, 
(which may be more with some moulds than others) 
the machine should be of the rotary-table, indexing 
pattern. This will involve a plurality of pattern sta- 
tions, but the patterns can all be different, with 
advantage. 

(2) With present designs, much waste of time and 
motion occurs whilst the pattern is being inverted for 
attachment to the dump box, turned back to allow the 
sand to fall on it, inverted again to allow the surplus 


sand to fall away and finally turned back again pre- 
paratory to baking. To save all this, the patterns 
should be permanently mounted face downwards. 
(3) The dump box could then be mounted so that 
it merely rises upward to make contact with the down- 
ward-facing pattern, so eliminating a roll-over motion. 
(4) The sand in the dump box could be pushed 
upward into contact with the inverted pattern by a 
pneumatic or hydraulic ram, by applying air to a rub- 
ber diaphragm such as is employed in the Taccone 
moulding machine or the inflation of a rubber bag 
such as employed in a bag press. In this way, the 
sand is distributed evenly at uniform pressure over the 
whole face of the pattern. Variation in sand density 
due to variations in the distance the sand has to fall 
on to the pattern are thus avoided; so are such com- 
plications as “ venetian-blind” shutters in the dump 


OX. 

(5) After application, the pattern and its cake of 
sand may be indexed to the baking oven. Here, with 
the pattern and sand facing downwards. heat which 
naturally rises upwards is more readily applied to 
complete the baking process. 

(6) When the mould is properly baked, ejection 
becomes a simple process. It is no longer necessary 
to arrange complicated forks to pick up the mould 
when it has been lifted by the ejector pins. Arrange- 
ments could be such that the shell drops a very 
short distance directly on to a rubber cross-belt which 
can be employed to take it quickly to the clamping 
and pouring area, without any handling complications. 

(7) One final provision is thought necessary; the 
sand box must be fitted with a dust-tight lid only to 
be removed when sand is to be spread over the pattern 
face. The sand box in turn should have an enclosed 
feed from a sand-storage hopper. To the writer’s 
mind, the principal objection to shell moulding is that 
it introduces to the foundry industry an entirely new 
dust-producing process unless this problen? is properly 
tackled at the outset. 








Nottingham’s Smokeless Zone 


Tenants of houses at Clifton, Nottingham, are an 
integral part of an experiment that may be followed 
in other parts of the country. Nottingham Corporation 
insists that a tenant uses “coke anthracite, or one of 
the manufactured solid fuels, unless he can show that 
smokeless fuels are not reasonably obtainable.” It 
all started in April, 1951, when the corporation began 
building at Clifton, which lies to the south-west of 
the city, what will be virtually a new town of between 
5,000 and 6,000 dwellings, together with shops and 
other amenities to make it self-contained. So far, 
rather more than 1,600 houses are inhabited, and it 
may be 1958 before the new town is complete. 

A visitor to Clifton to-day can easily assess the pro- 
gress of the experiment; no matter how many fires are 
burning, there is an almost complete absence of smoke. 
The experiment has been facilitated by the co-operation 
of local officials of the Ministry of Fuel and Power, 
who have authorized the necessary permits for supplies 
of smokeless fuels, and by the goodwill of the ‘tenants 
themselves, many of whom, in the early stages, found 
difficulty in obtaining the best results from their new 
heating equipment. Demonstrations of the appliances 
and the advice of a housing inspector have, however, 
done much to enable tenants to play their part. 


Work on the Volta River aluminium scheme in 
the Gold Coast Colony cannot begin before 1955, as 
the project must first be proved absolutely sound 
technically, according to the scheme’s special com- 
missioner Commander Robert Jackson. The Gold 
Coast Government is to appoint a national committee 
for th project. Dr. Arthur Morgan, first chairman of 
the Tennessee Valley Authority, and Prof. Arthur 
Lewis, of Manchester University, have agreed to act 
as advisers. 


Machinery. A return to pre-war conditions is 
evidenced by the publication of a machinery catalogue 
by George Cohen, Sons and Company, Limited 
Broadway Chambers, Hammersmith, London, W.6 
Further editions will be produced three or four times a 
year. It is a ponderous tome running to over 200 pages, 
which can well be understood as there are no fewer 
than 25 items listed under “woodworking machinery 
(used).” The locality where each item is lying is 
announced and, for the more important items, the 
machine is illustrated. An essential in a catalogue of 
this type and size is good: indexing and this has been 
meticulously carried out. It is reasonably certain, 
though not expressly stated, that this catalogue is 
available to readers on application to the Publicity 
_e Cunard Works, Chase Road, London, 


. 
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Portable Electric Mould-drying 
Stoves 


At the moment, much attention is being devoted 
to the problem of portable drying stoves. Up to now, 
large moulds set in foundry floors have. been dried in 
place by means of coke fires, while the majority of 
boxed moulds have, asa general rule, been heated in 
special drying ovens. If the consumption figures for 
fuel and power used in drying are compared and the 
tariff per unit of electricity is calculated on the basis 
of fuel costs, the resulting equivalent energy price 
works our here, as in some other cases, to a value at 
which electricity companies are not prepared to sell 
their energy. Nevertheless, if the other factors which 
also influence the total operating costs are taken into 
consideration, it becomes evident that electric drying 
is economical even in countries where electricity is 
produced exclusively from heat energy. Brown Boveri, 
who operate in this country through British Brown & 
Boveri, Limited, 75, Victoria Street, London, S.W.1, 
have given special attention to the drying of floor 
moulds and have developed an apparatus which has 
revolutionized drying methods in this field. The plant 
is illustrated in Fig. 1. With fuel-fired equipment, 
the hot gases are led into the “green” mould and 
made to pass over its inner surfaces, heat being trans- 
ferred into the depths of the mould exclusively by 
conduction. In the new process, however, air is heated 
electrically in the drying unit and is then forced at 
considerable pressure from the inside of the mould 
through the sand to escape finally at the outer mould 
surfaces. In this way, the dying process makes full 
use of the hot air and consequently raises the degree 
to which the available heat energy is utilized from 
about 20 to 100 per cent., a fact which alone makes 
electric drying an interesting proposition. On the 
technical side, the ability to hold all parts of the mould 
at the same pressure ensures uniform drying of even 
the most restricted mould sections. One particular new 
feature of the process is that simple cores can be dried 
in place in the moulds. These advantages explain why 





Fic. 1.—Brown-Boveri Portable Plant for Drying 
Moulds by Electricity, showing the Control 
Equipment uncovered. 


(Continued at the foot of Col. 2) 


FOUNDRY TRADE JOURNAL 


SEPTEMBER 17, 1953 


Tata’s Impressive Results 


Despite a further substantial increase in costs, the 
Tata Iron & Steel Company, Limited, Jamshedpur 
(India), have announced impressive results for the year 
ended March 31, 1953. The gross profit has risen by 
nearly Rs. 15 lakhs to Rs. 25 crores* as a result of an 
increase in the gross revenue from Rs. 35 crores to 
Rs. 37.74 crores. Expenses have, however, continued 
to rise, the figure being Rs. 29.48 crores, against 
Rs. 26.96 crores in the preceding year. 


The provision for depreciation (including Rs. 25 
lakhs on collieries) has been stepped up from Rs. 2.15 
crores to Rs. 2.35 crores and that for plant rehabilita- 
tion reserve from Rs. 75 lakhs to Rs. 1 crore. The tax 
bill is higher at Rs. 2.8 crores, against Rs. 2.67 crores. 
On balance, the net profit is lower at Rs. 2.1 crores, 
compared with Rs. 2.53 crores in the previous year. 


Directors’ Explanation 


The directors attribute the decline in the net profit 
mainly to lower production and despatches of pig-iron 
and steel, and to the curtailment of operations at the 
Agrico plant owing to lack of orders. Furthermore, 
the previous year’s profits included a non-recurring item 
representing retrospective increase in retention prices 
in respect of previous years which was only partly made 
up in the present year by the accretion of the post-war 
refund of excess profits tax and by a profit on the sale 
of scrap, leaving a difference of about Rs. 20 lakhs be- 
tween the two years. 


The negotiations with the Government for a Rs. 10 
crore loan have been virtually completed, and it is ex- 
pected that the company will be -in a position to com- 
mence drawing on the loan shortly. 

Substantial progress has been made with the modern- 
ization and replacement of plant. Work on the con- 
struction of the new Simon-Carves battery is well up 
to schedule, the lighting up of half the battery having 
taken place on July 27. The lighting of the remaining 
half is expected to take place towards the end of this 
month. Pig-iron production rose by 2.13 per cent. to 
1,153,000 tons and ingot output by 0.37 per cent. to 
1,061,000 tons. 

Blast furnaces “ A,” “ B,’ “C,” and “E” were in 
operation throughout the yearand gave a slightly higher 
production. “D” furnace was blown out in Decem- 
ber, 1952, for complete rebuilding. A slackening of 
demand for merchant-mill materials and the rolling of 
a larger quantity of light sections resulted in lower 
production during the year in this section. The pro- 
duction by the sleeper plant was higher. 

Iron-ore despatches rose from 1,930,000 tons to 
2,030,000 tons, manganese ore from 48,000 tons to 
63,000 tons, and dolomite from 22,000 tons to 26,000 
tons. 

The directors state that, although steel supplies avail- 
able in the country are much below the real needs, lack 
of purchasing power and the tightness of the money 
market have resulted in reduced sales and accumula- 
tion of stocks. 





*1 lakh=Rs. 100,000; 1 crore=100 lakhs; Rs. 1 crore = £750,000 
approx. 








box moulds as well as floor moulds can be dried on 
site by such units. Moreover, the great reduction in 
transport costs and the extra space made available in 
the drying ovens for smaller moulding boxes and cores, 
react favourably upon the economy of electric drying 
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Metal Melting under Vacuum 


Founders of the future may need to envisage melting and casting their metal in vacuum and in this 
article are recorded mechanical problems associated with the process and means at present available 
for their solution. 


The melting of metals under high vacuum is a 
process of comparatively-recent development, but 
during and since the last world war it has progressed 
from the initial stages of laboratory experiments 
with small and makeshift equipment, until at the 
present time a standardized range of sizes is avail- 
able having crucible capacities from 20 to 240 Ib., 
with accompanying high-vacuum pumping equip- 
ment suitable for vacua in the order of 10° mm 
Hg., and there is today a plant installed in a Swiss 
works with a crucible capacity of 450 Ib. steel. 


Container 

It will be appreciated that the design and con- 
struction of the outer vacuum vessel or container 
which surrounds the furnace proper presents a 
number of problems, especially in view of the fact 
that in a well-designed plant the melting should 
be carried out as far as possible under the same 
conditions as any other installation working at 
atmospheric pressure. In the case of the plant 
illustrated in Figs. 1, 2 and 6, which is a 60-lb. 
standard installation, made by the Swiss firm 
G.A.B., of Balzers, Liechtenstein, the container is 
made of stainless steel, double-cased, with a large, 
hinged cover, both body and cover being intensively 
water-cooled. In general, the time required for 
the production of a vacuum in such a vessel depends 
not only upon the internal capacity of the container, 
but also upon the dimensions, composition, and 
quality of the internal surfaces, which should have 
smooth and flowing lines and be capable of being 
cleaned readily. Some of the problems which have 
to be solved in the design of such a container 
are:—(1) The provision of means of charging the 
various constituents of an alloy in the proper order 


and at the appropriate stages in the process; (2) 
observation and measurement of the temperature of 
the melt, and (3) means for pouring the charge. 


Swiss Furnace 


In the design of the Swiss furnace illustrated, the 
problem of obtaining access to the crucible for the 
addition of various constituents during the progress 
of the melt is overcome by the provision of a 
supplementary 6-chamber rotating hopper, in the 
main cover of the container, as shown by Fig. 3. 
This hopper is situated directly above the crucible, 
and can be turned by means of an external handle 
so that each of the compartments can be brought 
successively over a charging hole, through which 
the contents of the compartment are dropped on to 
a hinged chute immediately beneath, while the 
actuation of another external lever allows the chute 
to be tipped and to slide the charge into the crucible. 


Temperature Measurement 


Observation of the progress of a melt is a difficult 
matter in a vacuum plant, because, owing to the 
heavy vaporisation of the charge, a nermal inspec- 
tion window would be quickly obscured by a 
metallic deposit. In the, plant described, there is 
an inspection window of quartz glass in the hinged 
cover, which is reinforced internally by a second 
window of Pyrex. The latter is protected to a con- 
siderable extent against the deposit of metallic 
vapour when not in use by a movable guard, while 
it can be cleaned of any such deposit by a wire 
wiping brush operated by an external lever. 

However advantageous visual observation may 
be the method is naturally no substitute for accurate 
pyrometric temperature measurement, and although 





Fic. 1.—General View of the G.A.B. Vacuum-melting 
Plant. 


Fic. 2.—Close-up of the Vacuum-melting Plant, with 
the Lid Raised and Pyrometer withdrawn. 
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the use cf an optical pyrometer is not possible, an 
ingenious method has been devised for readings 
to be taken by a thermocouple, as shown by Fig. 2. 
By means of a spring-mounting arrangement, this 
couple (in a quartz protecting tube) is normally 
maintained alongside the crucible where it is not 
liable to either mechanical or thermal damage, and 
in this position does not interfere either with charg- 
ing or tilting of the crucible. It is inserted into the 
crucible by the simple movement of an external 
hand-lever in the manner shown diagrammatically 
in Fig. 4. 
Pouring 

Various possibilities have -been tried for pouring 
a molten charge of metal inside a vacuum container, 
some of which are illustrated by Fig. 5. In methods 
(a) and (5), tilting of the entire container is neces- 
sary, which involves the movement of considerable 
masses. In the case of ({c) the metal is run off 
through the bottom of the crucible by the with- 
drawal of a taper plug, but this system can only be 
adopted in cases where it is possible to use a 
graphite crucible. Example (d) shows a German 
solution of this particular problem. At the bottom 
of the crucible is a plug of the same metal as that 
which is being melted, this plug being in its turn 
melted by an auxiliary heating coil. The method 
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(ROTARY) 
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Fic. 3.—Sketch showing the Method of Making 
Successive Additions to the Charge Crucible. 
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Fic. 4.—Diagram showing 


the Method of Inserting the 

Pyrometer Tube into the 
Melt. 

adopted in the plant shown by Fig. 1 can be seen 

from the sectional view Fig. 6, in which it will be 

noticed that it is only the crucible which tilts. 

Induction heating is employed, the method per- 
mitting of the crucible being moulded and fired 
in situ. The latter is of the lip-tilting type, so that 
the molten charge is poured directly into the mould 
located immediately beneath the lip, without any 
necessity for movement or adjustment of the mould 
during the progress of pouring. 

The mould material also presents certain problems 
in vacuum melting. In this process, it is naturally 
not feasible to employ sand moulds, unless it is 
possible for these first to be heated under vacuum 
and completely de-gassed, otherwise the gases 
disengaged in contact with the metal would be liable 
to result in a porous casting. In the plant illus- 
trated, the moulds usually employed are of cast-iron 
or steel having perfectly smooth surfaces and pre- 
heated to some 300 deg. The ingot mould is 
attached to a vertical stand having adjustable arms, 
so that the stand will serve for a variety of moulds 
of different sizes. Provision is made for these to 
be water-cooled if necessary. 








Melting Process 
Fig. 7 enables the progress of a typical melt to 
be followed, this particular instance being the melt- 
ing of 11 Ib. of tool steel (0.45 per cent. C, 1.2 per 





Fic. 5,—Various Methods of Pouring which can be 
arranged for:the Vacuum-melting Apparatus. 
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Fic. 6.—Sectional View of the Vacuum-melting Plant. 


cent. Cr, and 0.15 per cent. V) previously melted 
under atmospheric pressure. The crucible employed 
was of magnesium oxide. Four minutes after 
closing the container, a pressure of 8 x 10* mm 
Hg. was reached and heating of the charge com- 
menced. Pressure rose sharply from this point, 
partly due to gases given off by the crucible and 
partly from the charge, the pump being switched 
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i} 8 16 24 32 40 
MINUTES 


Fic. 7.—Time/Pressure Record for a Typical Melt 
carried out in Vacuum. 


off immediately after the commencement of the 
melt as the reaction between the oxygen and carbon 
in the melt was so strong that metal was thrown 
out of the crucible. Additions to the charge were 
made at the points indicated, and when all the 
material was brought down and the melt quiet, 
pumping was resumed. Energy consumption for 
melting under a high vacuum is for all practical 
purposes the same as for an equivalent charge 
melted in the same type of furnace under 
atmospheric pressure, and it will be seen from the 
diagram that the production of the preliminary 
vacuum has very little effect upon the time factor, 
the main difference in the time taken being 
dependent upon the extent to which it is desired to 
accomplish the de-gassing of the charge. 








New Industrial Democracy. Mr. Harold Watkinson, 
Parliamentary Secretary to the Ministry of’ Labour 
advocated the creation of a new industrial derhocracy 
between the two extremes of materialistic individualism 
and an equally materialistic communism, when he spoke 
at the opening of a summer school for young business 
executives at Oxford recently. He quoted an example 
of the kind of!competition our motor-car ihdustry 
was meeting with in Switzerland. In terms of*English 
currency a French Renault cost £435; an Italian Fiat 
£448: a German Volkswagon £466; a British Austin 
Seven £546 and a British Morris Minor £539: Those 
figures indicated the handicap we had to overcome. 


A meeting convened by local members of the Insti- 
tute of British Foundrymen, is being held in the 
George Hotel, Luton, this evening to discuss a pro- 
posal to form a section of the London branch of the 
Institute, to cater specially for residents in the Luton/ 
Bedford /Leighton-Buzzard/Dunstable area. The pro- 
gramme of the proceedings includes a film show by 
Mr. Frank Hudson, addresses by Mr. V. C. Faulkner 
and Mr. E. Daybell (chairman of the local committee), 
followed by general discussion of the project. All 
foundrymen in the area who are interested should write 
to Mr. W. Twaddle, acting secretary, 108, Great 
Northem Road, Dunstable, Bedfordshire. 





368 FOUNDRY TRADE JOURNAL 


Industrial Injuries Regulations 


New regulations* made under the Industrial Injuries 
Act, with the approval of the Industrial Injuries Ad- 
visory Council, came into force on September 2 and 
made changes in the conditions for certain benefits 
under the Industrial Injuries Scheme. Previously, the 
period of trial employment in a man’s regular occupa- 
tion (or work of an equivalent standard) which can be 
ignored in deciding whether he satifies the conditions 
for special hardship allowance has been limited to 
three months, unless the work was carried out on 
medical advice or with the Minister’s approval. This 
has now been extended to six months. Any person who 
considers he now satisfies the new conditions should 
consult his local office. 

The regulations also make two further concessions:— 
(1) Dependants’ allowances will now be payable to 
certain unemployable people who have been receiving 
workmen’s compensation for injuries sustained before 
July 5, 1948. This will mean an increase of 21s. 6d. for 
a wife, and 32s. for a wife and child. (2) Previously, 
policemen and firemen injured before July 5, 1948, 
and awarded injury pensions had not been able to draw 
constant-attendance allowance; from September 2 
the will qualify for this allowance. The remainder of 
the regulations is concerned with a number of changes 
which bring into alignment with the National Insurance 
Act the Industrial Injuries provisions about persons 
deemed incapable of work, days of: incapacity and 
night-workers. 


*The National Insurance (Industrial Injuries) (Benefit) 
Amendment Regulations, 1953, S.I. 1953, No. 1314, Price 4d. 








New Catalogues 


Flame-proof Motors—Newman Industries Limited 
of Yate, Bristol, have just issued a 32-page well- 
illustrated catalogue covering a wide range of flame- 
proof motors. It contains a number of tables giving 
useful data and characteristics of the various types 
and sizes. Usually this type of plant is found in mines, 
chemical works, and other places where there is a 
risk of explosions. 

Cable Fastenings. By assembling segments between 
the strands before inserting the wire into a sleeve— 
a patented system—an attachment has been developed 
for making self-locking fastenings on steel cable and 
is described and illustrated in an eight-page pamphlet 
issued by E. H. Bentall and Company Limited, from 
their cable-fastenings department, 59, Broad Street, 
Worcester. The message of this booklet is reinforced 
by the inclusion of a reprint of a paper by Mr. T. E. 
Dimberley to the Institution of Mechanical Engineers 
(Midlands branch) and by a test report undertaken 
by the Industrial Research Laboratories Birmingham. 
Excellent findings have been described. These docu- 
ments are available to readers on writing to the 
Worcester address. 

Shot-blast Equipment——When folders are used for 
publicity purposes, they should be kept as 
simple as possible, otherwise pages appear upside 
down and even may be missed. One from Guyson 
Industrial Equipment Limited, North Avenue, Otley, 
near Leeds, has rightly avoided complications by 
using a plain six-page folder covering shot-blast 
cabinets, an air compressor and a dust extractor. Two 
models are illustrated, the larger one having a 32 in. 
by 22 in. by 29 in. chamber and the smaller 20 in. 
by 20 in. by 28 in. They are equipped with a motorized 
dust extractor and work at 50 to 150 Ib. per sq. in. 
The chamber illumination is by 100-watt lamp. The 
folder is available to readers on application to Otley. 
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Publications Received 
CABMA Register, 1953, of British Products and 
Canadian Distributors. Published by Iliffe & Sons, 
Limited, Dorset House, Stamford Street, London, 
S.E.1, for the Canadian Association of British 
Manufacturers and Agencies. Price 42s. (44s. post 


free). 

The CABMA Register provides for the first time a 
really comprehensive volume containing accurate refer- 
ence to British suppliers to Canada and their products, 
Its 800 pages provide an extensive “ Buyers’ Guide ” of 
over 3,/)U British manufactured products, with more 
than 1,300 cross references. Over 4,500 British manu- 
facturers are included, giving over 2,750 Canadian dis- 
tributors listed in relation to the English firms. The 
volume is strongly bound and is well sectionalized, 
divided for easy reference by index guide cards. 

The first section, the “ Buyers’ Guide,” is an alpha- 
betical list of British products for Canada, with the 
names of the British and Canadian suppliers classified 
under the product headings. Manufacturers’, distri- 
butors’ and other advertisements appear in the next 
section. An alphabetical “directory of British manu- 
facturers and distributors” will be found in a separate 
section, where the British firms are first listed with full 
details, including their distribution arrangements in 
Canada, and a similar list of Canadian suppliers follows. 
Two further sections enable the products and their 
sources of supply to be identified from their proprietary 
names and trade marks respectively, and in order to 
ensure that the Register can be readily used throughout 
Canada, there is a complete French/English glossary 
of the product headings used in the “ Buyers’ Guide.” 


Joining of Metals and Metallurgy of the Rarer Metals, 
two series of lectures delivered in 1952 and 1953 
respectively and published by the sponsoring 
authority, the Institution of Metallurgists, 4, 
Grosvenor Gardens, London, S.W.1. Price for the 
former 14s. and for the latter 15s. 6d. 

Because these lectures have been given by men of 
very high standing in the world of metallurgy it should 
not be thought that they are high-brow. On the 
contrary, they are not only easily understood by the 
average of those in the profession but they are, in 
many cases extraordinarily interesting. By the time 
a technical man has been practising in one field for a 
number of years, knowledge of those far remote 
becomes hazy, if indeed it was ever acquired. The 
opening lecture of the “ Joining of Metals” series, by 
Professor O’Neill, produces the first list the reviewer 
has ever seen of all the methods and processes that 
have been or are used for joining metals. When think- 
ing about “ burning-on ” one would indeed be unlikely 
to associate the making of Sheffield plate as entering 
into the same category. The rest of the lectures deal 
with various phases of welding, soldering and brazing 
and the determination of weldability. 

The second series of lectures deals with the very 
subjects on which but few are really knowledgable, 
and in most cases reliance has been made in the past 
on text-books written by peovle only well versed in 
a fraction of the fields covered in their bulky tomes. 
In the series under review, however, detailed considera- 
tion has been given to the metallurgy of uranium; 
beryllium; molybdenum; tungsten; titanium; zirconium; 
tantalum; niobium; chromium; manganese and the 
platinum group. Dr. Chaston, when dealing with 
tantalum and niobium has recalled the discovery of 
these elements and shows how the designation 
“columbium ” for “niobium” is historically correct. 
This is the type of book which will be treasured by 
all metallurgists who take a broad interest in their 


profession. 
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Sandwich Courses Suggested 


A sub-committee of the West Midlands Advisory 
Council for Technical, Commercial and Art Educa- 
tion which has been considering how best to im- 
plement the findings of the universities and industrial 
productivity reports which called for an expansion of 
facilities for full-time education of young men in in- 
dustry, has suggested that “sandwich” courses— 
alternating college attendance and industrial experience 
—may provide the solution of the country’s shortage 
of technologists. They define the object of such 
courses as “the provision of technologists of adequate 
standard whose training has been developed in close 
touch with industry ” and “ adequate standard ” in this 
context means a broad knowledge of the fundamental 
science on which their technology is founded, some 
understanding of the historical and economic basis of 
society in relation to industry, and the personal 
characteristics, powers and expression and social com- 
petence necessary for a man to play an effective part 
in an industrial organization. 

The “ sandwich ” courses, the committee recommends, 
should be developed by one or more selected major 
technical colleges, chosen on the grounds of an ade- 
quate standard of staffing, and other educational 
facilities combined with sufficient facilities for cor- 
porate life. Residential accommodation should be the 
ultimate aim. The committee recommends that the 
courses should be designed to meet the needs of in- 
dustries within the region and industries should co- 
operate to secure the integration of the periods of train- 
ing. The sub-committee was under the chairmanship 
of Major W. F. F. Scott, a director of Tube Investments 
Limited and Accles & Pollock Limited. The chairman 
of the Advisory Council, Sir Hugh Chance, and the 
chairman of the Regional Academic Board, Professor 
F. H. Garner, were among its members. 





Steel Output Record 


Steel production in August, which was again 
affected by holidays, averaged 291,400 tons a 
week and reached an annual rate of 15,155,000 tons. 
This was the highest August figure ever recorded and 
it compared with a weekly average of 279,500 tons 
in August, 1952, when the annual rate was 14,535,000 
tons, which was itself a new record for the month. 
The effect of holidays last month was less pro- 
nounced than in the corresponding month a year ago. 

The output of pig-iron last month also constituted 
a record for August; it averaged 204,400 tons a week, 
against 201,900 tons a week in August of last year. 

Latest steel and pig-iron output figures (in tons) 
compare as follow with earlier returns : — 





i 











Pig-iron. | Steel ingots and 
castings. 
Weekly Annual | Weekly Annual 

average. Tate. | average. rate. 
1953—July 202,400 | 10,524,000 276,600 | 14,383,000 
August ..| 204,400 | 10,629,000 291,400 | 15,155,000 
1st half year | 213,500 | 11,102,000 347,600 | 18,074,000 
1952—July 201,600 | 10,482,000 273,800 | 14,236,000 
August ..| 201,900 | 10,498,000 279,500 | 14,535,000 
1st half year 199,900 | 308,600 | 16,046,000 


10,397,000 | 











Roop END FOUNDRY COMPANY, LIMITED, has had 
plans approved to carry out extensions to the foundry 
in Tat Bank Road, Rowley Regis. 


FOUNDRY TRADE JOURNAL 


369 
Rehabilitating Disabled Workers 


There are at present 14 industrial rehabilitation units 
in Operation in this country. A new type of unit which 
is to be opened by the Ministry of Labour at Waddon 
(Surrey) in December will differ from the existing 
centres in that it will undertake special research into 
the rehabilitation of disabled workers as well as the 
provision of training and exercises. The research will 
be directed by the suggestion of the Industrial Rehabili- 
tation Development Committee that success in placing 
people in employment after a course at a rehabilitation 
unit should not be the sole measure of the value of 
the unit’s methods. The committee recommended that 
a way should be found of rating scientifically in physical 
and psychological terms the “employability” of a 
worker when he comes to the unit. It could then be 
ascertained if he was likely to profit by the course or, 
if it had been taken, how much good it had done. 

The units cater mainly for industrial workers who 
come to them when they leave hospital, but they 
also take a few disabled and crippled people who 
have never worked before. Many of these are trained 
so that they can live in a normal community and 
support themselves from their own earnings. Of those 
who complete a course, more than two-thirds find 
jobs or begin training as skilled workers within three 
months of leaving the unit. 





Exports from Small Firms 


Encouragement to small firms to enter overseas 
markets is advocated by the Select Committee on 
Estimates, which has just issued its thirteenth report. 
British export trade, it is emphasized, would rest on a 
much broader foundation if many more small firms 
could be induced to take active interest in overseas 
markets; in addition, the volume of the trade would 
be increased. The committee suggests that the Board 
of Trade’s services to the smaller manufacturers should 
be improved, and it gives two suggestions as to how 
this might be achieved. 

The first is that the Board of Trade should con- 
centrate on familiarizing small firms with the particulars 
of the services it provides for exporters, and the second 
is that it should publicize more effectively its practice 
of obtaining samples of the products with which British 
products would have to compete. 





Index to Volume 94 


The index to the JouRNAL, volume 94, covering the 
period January 1 to June 25, 1953, has now been printed 
and is available to readers free of charge. Applications 
for copies should be addressed to the publishing office, 
FOUNDRY TRADE JOURNAL, 49, Wellington Street, London, 
W.C.2. Subscribers who wish to receive copies of in- 
dices automatically as they are printed may apply for 
inclusion on a permanent mailing list. 





Two 64-IN. ELECTRIC LIFTING MAGNETS were ordered 
by a Canadian firm from the Witton-Kramer Electric 
Tool and Hoist Works of the General Electric Company, 
Limited, for loading scrap iron into ships at Montreal 
Pier. Only fourteen days after the order had been re- 
ceived in England the magnets were in service in Canada, 
and within less than three weeks of the date of despatch 
from Birmingham, they had handled 2,500 tons of 
scrap iron for shipment to this country. Since that time, 
four further magnets, one 64-in., two 36-in. and one 
26-in. dia., have been delivered at Montreal with equal 
promptitude. 
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B.S.C.R.A. Radiographic Exposure Calculator 


The British Steel Castings Research Association has able scale. In routine work, this setting will not nor- 
recently developed a radiographic exposure calculator mally be disturbed, unless for any reason the type of film 
for use with the isotopes cobalt,, and iridium,,,, in use is changed, so that the majority of exposure cal- 
materials which are now commonly employed for indus- culations will be carried out by appropriate setting of 
trial radiographic purposes in steel foundries and else- the upper movable scale only. This scale is reversible, 
where. The calculator can also be used in conjunction the side employed being determined by the isotope in 
with radium or radon, and scales are included which use. Its setting correlates the four variables, source 
permit allowances to be made for the relatively rapid strength, source to film distance, steel thickness and ex- 
decay of radon and iridium sources. The calculator will posure time. The setting of the rule may be adjusted 
fill a long-felt want for a rapid and reliable means of to the film density requirement of the user, and includes 
ascertaining radiographic exposure times, when using the scales for calculation of radon and iridium decay as well 
artificially prepared radiographic sources in particular. as one which gives the thickness of steel which, for the 

The calculator, the prototype of which is illustrated in purpose of setting the rule, may be employed when 
Fig. 1, is in the form of a plastic, pocket-size slide rule examining materials other than steel. 
and consists essentially of two fixed scales and two The exposure calculator is clearly of interest in indus- 
sliding scales, the bottom one of which is locked in a tries other than steelfounding, and it is now in course 
position determined by the type of film in use and the of manufacture in sufficient quantity to render it avail- 
film density required. This position is determined by able outside the membership of the Association. En- 
setting the appropriate density index mark on the bottom  quiries should be addressed to the Association at Broom- 
fixed scale against a “ film factor” on the bottom mov- grove Lodge, Broomgrove Road, Sheffield, 10. 














Fic. 1.—Prototype of the 
BS.C.R.A. Radio- 
graphic’ Exposure 

Calculator (Copyright). 


























German Foundrymen’s Convention House Organs 
The German Foundry Technical Association (Verein Perkins News. Summer 1953. Issued by F. Perkins 
Deutsche Giesserufachleute) is holding a convention in Limited, Peterborough. 2 ; 
the Robert Schumann Hall, Diisseldorf, on Friday and This issue is primarily devoted to illustrated stories 


Saturday, October 9 and 10. The first session, start- all connected with the 21st birthday celebrations of the 
ing at 9.30 a.m., with Dr. F. Grosser in the Chair, opens Company. The graphs of progress incorporated are 
with a paper on the “ Influence of Work Study on Pro- Very impressive, for from very small beginnings, a 
duction in Foundry Practice” by Mr. M. Forster. He ‘urmover approaching £12,000,000 was achieved by 
is to be followed by Professor Piwowarksy on “ Influ- 1952. 

ence of Magnesium on Low-carbon Steel Castings.” Méettle. Summer, 1953. Published by the Marshall 


The third lecture is by Dr. Schwietzke on “Gas Organisation, Stafford House, Norfolk Street, 
Porosity in Non-ferrous Castings—Gassing and De- London, W.C.2. 

gassing of Melts.” This session concludes with a There are two articles of importance in this issue. 
colour film dealing with “ Feedex” to be presented by The first deals with the growth of combine harvesters 
Dr. Lanzendérfer. in this country, and shows how it has increased. From 


_ The afternoon session, starting at 2.30, is to be pre- fewer than 2,000 in 1943 the total reached over 19,000 
sided over by Dr. H. Timmerbeil. The opening lecture in 1952 and now home manufacturers have captured 
is by Dr. P. Schneider, who will present two American the bulk of the market. The second article is a neces- 
films on “Running and Risering.” Next, there is a sary consequence, and that is the subject of stock hold- 
paper by Dr. K. Sauerwein on the “Use of Radio- ing for distribution of spare parts. 
active Isotopes and their Application to Foundry Ruston Overseas News. Vol 2, No. 14, August. Pub- 
Problems” (with demonstration). The final lecture is lished by Ruston and Hornsby Limited, Lincoln. 
by Professor K. Roesch, who will present a “Critical As this very well produced magazine is for the en- 
Study of Non-destructive Testing.” In the evening lightenment of overseas agents and customers, it was 
there is to be a supper-dance at the Rhein Hall only to be expected that the Coronation should figure 
(formerly the Plantetarium). ; prominently and a feature article on this has been 

Mr. R. J. H. Kiister presides at the Saturday morning excellently carried out. There is a long, well- 

session, which is to start of 9.45 a.m. First, there will illustrated article on foundrywork by Mr. R.. C. 
be the annual general meeting, and following this, Shepherd, who includes some data on shell moulding. 
Professor E. Gutenberg is to lecture on “Some New The reviewer learnt with interest that an iron filigree 
Phases of Industrial Costing.” The final lecture is by fruit dish illustrated was of German origin, but the 


Professor Chr. Gerthsen on “Some Applications of sample which he possesses was made in Essex! The 
Cosmic: Rays. A suitable programme has been balance of the contents has been well chosen to serve 
arranged for the entertainment of lady guests. the policy of the publishers. 
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B.C.LR.A. Method of Clamping Shell Moulds 


Since the introduction of shell moulding, the 
joining of ‘the half-shells to form the complete 
mould has presented difficulties. In joining shell 
moulds cast horizontally the clipping of the halves 
together and weighting them if necessary is effec- 
tive, but vertically-cast moulds need a more rigid 
form of clamping. Various methods of joining 
shells cast in a vertical position are used. They 
include clipping the edges together with wire 
clips or wedge clamps; glueing the shells with 
quick-setting resin; bolting them together and 
mechanical clamping with a vice. Each of these 
methods has its disadvantages, and ‘whichever is 
used it is possible for the operations necessary to 
take longer than the actual production of the 
shells. 


To overcome the shortcomings of previous 
methods, a new method of joining the halves of 
shell moulds for vertical pouring has _ been 
developed by the British Cast Iron Research 
Association and is being demonstrated at the 
current Engineering and Marine Exhibition. It 
consists of a mechanical clamp comprising two 
sets of freely-sliding pins, as shown diagram- 
matically in Fig. 1.* The complete shell mould 
is placed between the sets of pins and they are 
then forced forward by compressed air so that 
they adjust themselves to the contours of the 
shells. In this way, the entire mould area is sup- 
ported uniformly and rigidly 
during pouring, distortion is 
minimized and_ there 
flash on the casting. 


Construction and Operation 


The clamp is constructed in 
the form of two rectangular hol- 
low chambers which face each 
other. In the facing surfaces, a 
regular pattern of holes is drilled, 
each hole being fitted with a 


is less 


AIR 
CHAMBER 
A 





Fic. 1.—Diagrammatic Section 
through the Pneumatic Clamp- 
ing Arrangement for Shell 
Moulds developed by the British 
Cast Iron Research Association. 


*Abstracted from the B.C.1.R.A. 
Journal of Research and Development. 





sliding steel pin. Cornpressed air can be supplied 
to each chamber and when the air is admitted the 
pins are forced forward, each pin giving the same 
thrust, proportional to the cross-sectional area of 
the pin and the air pressure used. One of the 
chambers is fixed but the other is movable, being 
connected to the piston of an air cylinder of 6-in. 
stroke. 

In operation, the movable chamber is brought to 
its forward position, nearest the opposing chamber, 
and the pins of both chambers are retracted. The 
complete shell mould is placed between the two 
sets of pins and compressed air is admitted into 
both chambers. The pins move forward and adjust 
themselves to the contour of the shell, locking the 
halves together ready for casting. When the cast- 
ing has solidified, the air pressure is released in 
both chambers and the movable chamber is re- 
tracted so that casting and mould drop away and 
can be removed. 

The advantages claimed for the new method are 
that all preliminary work normally involved in 
securing the half-shells together is avoided, dis- 
tortion and flash are reduced because the shell 
mould is held uniformly over its whole area, and 
only sand and castings have to be separated after 
casting is completed. An additional advantage of 
the method is that slightly-warped shells can be 
properly registered and clamped satisfactorily. 


COMPLETE SHELL 
MOULD 





STEEL PINS ~ € 
@ STROKE AIR CYLINDER 


COMPRESSED 
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A 35-h.p. Two-stroke Engine made in 1913 by Levis, 
Limited, Stechford, for an ultra-light aeroplane has been 
removed from the works stores at the request of the 
Science Museum, South Kensington, and will shortly be 
displayed there in the aeronautics section. The plane— 
a monoplane with triangulated wings—was assembled at 
the Levis works and made its only flight at Castle Brom- 
wich playing fields, which later became the aerodrome. 
Recently the Levis company (who now make air com- 
pressors), built from old parts, for the Science Museum, 
a 1915 Levis motor-cycle, the belt-driven 211 c.c. model. 
The plane engine has its original Bosch box magneto 
and has been mounted on a tubular steel stand. 


Nickel/Molybdenum Alloys.—Adding molybdenum 
to nickel or to nickel containing small percentages of 
iron, produces alloys which are strongly resistant to 
corrosion by hydrochloric and phosphoric acids, and 
to a lesser extent by sulphuric acid. The initial work 
on these alloys was done in the United States and Ger- 
many, and in the form of castings the alloys have been 
produced in this country for some years. Wrought 
forms are required, however, often for use in con- 
junction with castings, and for those interested Henry 
Wiggin & Company Limited. Birmingham, have begun 
the manufacture of material of this type under the 
name of “Corronel B”.. 
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Personal 


Mr. ARTHUR D. BAILEY has been appointed man- 
ager of the Newcastle-upon-Tyne branch of Brook 
Motors, Limited, Huddersfield. 


Mr. W. G. Pavitt has resigned from his position as 
a director of Brown Bros., Limited, hydraulic and 
general engineers, etc., of Edinburgh, after 56 years’ 
service with the firm. 


Mr. JAMES STEEL, joint managing director of Steel 
& Company, Limited, engineers, etc., of Sunderland, 
leaves Britain on September 26 for a 10-week tour of 
the U.S.A. and Canada. 


Mr. A. R. NEELANDs, chairman of the Cementa- 
tion Company, Limited, group, is now visiting Canada 
to inspect operations and to consult with the managing 
directors of the Canadian subsidiary companies. 


Mr. M. K. Arnott has relinquished the secretary- 
ship of the British Oxygen Company, Limited, on his 
appointment to a higher position within the organiza- 
tion. Mr. H. Copurn has been appointed secretary of 
the company. 


Mr. J. D. Dosson, who has for several years been 
connected with the Iron and Steel Division, Ministry of 
Supply, is now with the new Iron and Steel Board, 
temporary address, 21 to 24. Grosvenor Place, London, 
S.W.1 (telephone, SLOane 9686). 

Mr. R. A. RIDDLEs is retiring on September 30 from 
his position on the Railway Executive, where he has 
been responsible for the mechanical and electrical engi- 
neering activities. He was formerly a vice-president of 
the London Midland and Scottish Railway. 

Briccs Motor Boptes, LIMITED, announces that MR. 
S. W. KALLEND is relinquishing his directorship and his 
posts of financial executive and secretary of the company 
on September 30 and that Mr. J. I. Morgan has been 
appointed secretary of the company with effect from 
October 1. 


Mr. ALAN Hess, public relations officer to the 
Austin Motor Company, has announced his resigna- 
tion. He joined the company in 1946. Mr. Hess is a 
Fellow and a former president of the Institute of 
Public Relations. He is also a Freeman of the City of 
London. 


Mr. STEPHEN P. THOMAS, the man who controlled the 
building and equipping of the giant Rol!s-Royce jet- 
engine factory at East Kilbride, has been promoted 
From works engineer he has been appointed chief plant 
and equipment engineer for the whole of the Rolls- 
Royce aero division, with headquarters at Derby. 


Mr. J. M. A. SMITH and Mr. C. THACKER have been 
appointed assistant managing directors of the Ford 
Motor Company, Limited. Mr. Smith will be respon- 
sible for sales, finance, administration, and public 
relations; and Mr. Thacker for supply, production and 
construction engineering, manufacture, manufacturing 
services, and industrial relations. 

Mr. E. CARNEGIE and Mr. J. SmiTH have resigned 
from the board of Sentinel (Shrewsbury), Limited, 
manufacturers of Diesel engines, locomotives, etc., 
which is a subsidiary of Metal Industries, Limited. 
Both Mr. Carnegie, who was chairman of the com- 
pany, and Mr. Smith have reached the statutory age 
of retirement from the board. Mr. Smith has been in 
the company’s service for 50 years. 


Mr. A. G. B. OWEN was again elected president at 
the annual conference in Sheffield of the National Trade 
Technical Society. He is a prominent member of the 
South Staffordshire section of the Society: Mr. W. H. 
Davies, also of the South Staffordshire section, was 
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elected treasurer, The Derby section won the cup 
given by the president ‘at the sports which took place 
during the afternoon of the conference. 


The retiring steel plant manager of the Cargo Fleet 
Iron Company, Limited, Middlesbrough, Mr. RosBert 
BuRNETT, has’ been presented with a gold- watch by 
Mr. E. Marriott, chairman of the Cargo Fleet No. 1 
branch of the British Iron, Steel and Kindred Trades 
Association. Mr. Burnett has been with the company 
42 years, for 31 of which he was steel plant manager. 
He is taking on a less arduous task in the laboratory. 


THis YEAR, Mr. Kenneth Bridges, managing director 
of F, W. Bridges & Sons, Limited, celebrates his 
fortieth anniversary as an organizer of trade exhibi- 
tions, which annually attract thousands of visitors to 
Olympia, Earls Court and other big exhibition venues. 
A score of his friends who have long been associated 
with him in the business of organizing more and bigger 
exhibitions than anyone else in the world, entertained 
him to luncheon just before the opening of the 19th 
Engineering Exhibition at Olympia. This exhibition 
which closes to-day, is the twenty-first that Mr. 
Bridges has organized since the end of the war. Mr. 
Bridges revealed at the luncheon that the first exhibi- 
tion he personally supervised was in the pottery town 
of Stoke-on-Trent, in 1913. He was seventeen at the 
time. Mr. Kenneth’s father started the family business 
in 1896, when he staged several exhibitions at the Royal 
Agricultural Hall, Islington. 





Obituary 


THE DEATH is announced of Mr. Norbest Coolens, of 
Les Fonderies Coolens, Mont St. Amand, Belgium. 


Mr. CARL CHRISTENSEN, of A/S Carl Christensen 
og Brodre, Oslo, Norway, died on August 25 at the 
age of 72. 


THE DEATH is announced of Mr. F. P. I. Crossley on 
August 26. Mr. F. Crossley, the grandson of the chair- 
man of Crossley Brothers, Sir Kenneth I. Crossley, 
joined the Board in September, 1950, and was the 
youngest director. 


THE DEATH took place last Thursday of Mr. C. J. 
Hofton, a director of Hopkinson, Limited, of Hudders- 
field, boiler mountings manufacturers. He was a past- 
president of the Nottingham Society of Engineers and 
was in his 82nd year. 

THE DEATH has occurred of Mr. Frank Ford, at the 
age of 77. As a manufacturer of restaurant equipment 
at Sovereign Street Works, Halifax, Mr. Ford helped 
to found the British Range Makers’ Federation in 1933. 
He was also managing director of Halifax Metal Spin- 


ning Company, Limited, metal platers, of Boothtown, 
Halifax. 


THE AMERICAN TECHNICAL PRESS reports the death of 
Mr. JoHN Howe HALL, aged 72 years, the well-known 
steel metallurgist and author of “ The Steel Foundry.” 
He was an honorary member of the American Foundry- 
men’s Society and the first recipient of the J. H. Whitney 
Gold Medal. A graduate of Harvard, he spent his whole 
working life in the steel foundry industry, either in the 
works or as a consultant. 


Mr. Epwarp PACey, general secretary since 1923 of 
the National Union of Operative, Heating, Domestic 
and Ventilating Engineers and General Metal Workers, 
died in Birmingham last week. He was 66. Mr. 
Pacey was also a member of the executive council of 
the Confederation of Engineering and Shipbuilding 
Unions and was recently elected vice-president of the 
National Joint Industrial Council for his industry. 
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SUPINEX “R” IN USE— Illustration of Binnacle casting in DTD 165 alloy by courtesy of Gascoignes 
Non-Ferrous Foundries Ltd., Slough. 


SUPINEX };3 


CORE BIN DE FT 


AN ENTIRELY NEW TYPE OF BINDER, STARTLING IN ITS PERFORMANCE ... 


* EXCEPTIONAL “KNOCK-OUT” PROPERTIES 

* FUMES AND GASES GREATLY REDUCED 

* GREEN AND DRY STRENGTH PROVIDED FOR 

* LOW PRICE REDUCING YOUR COST PER TON 
OF CORE SAND 


Developed and manufactured by : 


F. & M. SUPPLIES LTD. 


/> 4, BROAD STREET PLACE, LONDON, E.C.2 Telephone: LONdon Wall 7222 
Free working samples gladly supplied on request. 
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News in Brief 


THE DUCHESS OF GLOUCESTER is to open the new 
Denbighshire Technical College at Wrexham on 
November 11. 


THE piRECTORS of Henry Hope & Sons, Limited, 
Smethwick, have appointed Mr. Patrick Beesley a 
director of the company. 


TYNEMOUTH CORPORATION has completed protracted 
negotiations for the purchase of the nearby Culler- 
coats Harbour from the Duke of Northumberland. 


BEESTON (NOTTS) COLLEGE OF FURTHER EDUCATION, 
which is to open shortly, is to have courses specially 
designed to meet the needs of the light engineering and 
building industries in the area. 


THE ADDRESS of the Newcastle-upon-Tyne area sales 
office of the Northern Aluminium Company, Limited, 
is now Groat House, Collingwood Street, Newcastle, 1 
(telephone: Newcastle 20878 /9). 


THE LaST of seven shipments of heavy scrap raised 
at Scapa Flow, totalling 1,450 tons, left Orkney at the 
week-end. Salvage work will be resumed next year as 
soon as weather conditions permit. 


A “ WarMER Homes EXHIBITION,” organized by the 
Farnham Joint Service Committee of the Coal Utilisa- 
tion Council, will be held at the Central Hall, South 
Street, Farnham, on October 1, 2, and 3. 


THE JAPANESE MINISTRY OF TRANSPORT has an- 
nounced that Japan will build 300,000 tons of ship- 
ping for domestic owners next year—five times the 
tonnage built for domestic use two years ago. 


NOTTINGHAM AND District TECHNICAL COLLEGE has 
widened the stope of the management section of its 
Department of Commerce. New courses are to be held 
to train men for executive positions in industry. 

THE BRITISH WELDING RESEARCH ASSOCIATION 
announces that the fourth Annual School will be held 
at Ashorne Hill, near Leamington Spa, Warwickshire, 
from Monday, June 14, to Saturday, June 19, 1954. 

AS FROM SEPTEMBER 19, the London address of 
Clarke, Chapman & Company, Limited, manufac- 
turing marine and electrical engineers, etc., will be 
Dunster House, Mark Lane, E.C.3 (telephone: 
MINcing Lane 8345). 

THE SCOTTISH BOARD FOR INDUSTRY is to convene a 
meeting at Grangemouth this month with a view to 
setting up a productivity committee for the Grange- 
mouth and Falkirk area. Industrialists in the area are 
to be invited to attend. 

PLANS HAVE BEEN APPROVED for proposed factory 
alterations at Hartlepool (Co. Durham) trading estate 
for John B. Pillin, Limited, makers of lubricating equip- 
ment and air compressors. The scheme will link three 
existing factories into one. 

Mk. B. L. PERKINS, B.SC.(ENG.), A.M.LE.E., general sales 
manager, Foster Transformers, Limited, left this 
country on September 10 to make an extensive business 
tour of East and South Africa on behalf of the company 
and others in the Lancashire Dynamo Group. 


THE DIRECTORS of Thomas Tilling, Limited, announce 
that a controlling interest has been purchased in Bag- 
shaws & Company, Limited, of -Dunstable, manufac- 
turers of malleable iron chains and castings and of con- 
veyor and elevator equipment, established in 1892. 


THE EDUCATION COMMITTEE of the Incorporated Plant 
Engineers announces that for the coming winter session 
it has arranged a comprehensive refresher course, com- 
prising 20 weekly lectures, to be held at Leeds Univer- 
sity on Thursday evenings, commencing on October 15. 
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RESOLUTIONS to enable the Brush Electrical Engi- 
neering Company, Limited, to offer its ordinary stock- 
holders 940,000 new 6 per cent. £1 cumulative convert- 
ible redeemable preference shares have been passed at 
an extra-ordinary meeting of the company. Letters of 
offer have been posted. 


THE pDIRECTORS of W. H. Dorman & Company, 
Limited, manufacturing engineers and ironfounders, 
etc., of Stafford, propose to distribute to ordinary 
shareholders one new fully paid 2s. share for each 
ordinary 2s. share held. Ordinary capital at present 
in issue totals £29,600. 


ISRAEL hopes to be exporting copper from the 
legendary King Solomon’s mines in the southern desert 
within two years. There are 100,000 tons of proved 
reserves in the area with an average copper content of 
1.4 to 1.5 per cent., according to Dr. Joseph, the Israeli 
Minister for Development. 


YELLOW NATIONAL INSURANCE CARDS finished on 
September 6. Employers and insured persons holding 
yellow cards are reminded by the Ministry of Pen- 
sions and National Insurance that they should be 
exchanged for new cards at a local Pensions and 
National Insurance Office this week. 


A VIRGIN DEPOsIT of lead ore discovered below 
Riber Hillside, Matlock, is claimed to be the most 
important find of the_century in the Derbyshire lead- 
mining field. Tunnelling operations by Matlock Lead 
Mines, Limited, have led to the striking of ore in a bed 
of limestone 450 ft. below the surface. 


AT A MEETING of the Tees-side advisory committee 
ofthe Northern Regional Boasd for Industry it was 
reported that during May, June, and July factory ex- 
tensions covering 151,336 sq. ft. were sanctioned on 
Tees-side. These are expected to result in employ- 
ment for another 52 men and 215 women. 


A FURTHER REDUCTION in the number of unemployed 
in the Greater Birmingham area was reported to the 
Employment Committee at its quarterly meeting on 
September 10. The number registered on August 10 
was 3,455 men and 1,736 women, a reduction of just 
under 200 compared with the returns on July 13. 


AN ALUMINIUM BRIDGE being built for Aberdeen Har- 
bour Commissioners by Head, Wrightson & Company, 
Thornaby-on-Tees, is to be officially opened by the 
Queen Mother on September 30. The bridge, which 
was built in sections on the Tees and shipped to Aber- 
deen for erection, is the first of its kind in Scotland. 


Economy is one of the reasons given for the slowing- 
down of the rate of stockpiling of strategic materials 
for arms production in the United States. Stockpiling 
of high priority items such as alloy metals will be 
completed by June, 1954, if possible, but for other items 
the completion date will be, postponed to June, 1955, 
or beyond. 

A NEW THREE-STOREY BUILDING has recently been 
completed at the works of Edgar Allen & Company, 
Limited, steelmakers, of Sheffield. The building houses 
mainly the equipment and personnel for chemical 
investigation, and includes an experimental machine 
shop or toolroom and sections for physical metallurgy 
and other research work. 


(Continued on page 376) 





WE REGRET that in an announcement of R. J. Richard- 
son & Sons, Limited, in our issue of September 3, the 
address of Garringtons, Limited (Bromsgrove, Worcester- 
shire) was incorrectly quoted. 
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i | For service and information write to:— 


= THE FULLERS’ EARTH UNION LTD. 


Patteson Court, Redhill, Surrey. Tel: Redhill 3521..,,., 
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.y BROMSGROVE DIE & TOOL 
COMPANY LIMITED 
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A WHOLE-DAY SYMPOSIUM on cathodic protection will 
be held at the Institution of Electrical Engineers, Lon- 
don, W.C.2, on Friday, November 13, beginning at 9.45 
a.m. Seven papers will be presented embodying ex- 
perience gained in various parts of the world with the 
protection of ships, underground pipes, storage tanks 
and other structures used in contact with water or soil. 


A CONTROLLING INTEREST has been purchased by 
Hills (West Bromwich), Limited, manufacturers and 
engineers to the building trades, in Bryan’s Ada- 
manta, Limited, Birmingham. This firm has acquired 
additional premises, and installed plant for the rapid 
production of.precast plaster units, partitions, fireproof 
ceilings, etc;, and its new managing director will be 
Mr. E. D. Hinchliffe, managing director of the parent 
company. 

AS PREVIOUSLY ANNOUNCED the Bureau International 
de la Récupération (B.I.R.) is holding its next con- 
ference in London on September 24 and 25. The 
meetings are to be held at the Piccadilly Hotel, Lon- 
don, W.1, and there is to be a dinner-dance at the 
Dorchester Hotel, Park Lane, London, W.1. Meetings 
dealing with irom and steel scrap and non-ferrous scrap 
are to start at 9 am. on September 24. It is pre- 
sumed the meetings are private. 


BRITISH FIRMS are to have an opportunity of com- 
peting for the contract for the erection of a bridge 
across the River Ganges 50 miles east of Patna, India. 
The new. project, which altogether will cost about 
£12,000,000, will open up the coal and iron resources 
of northern Bihar and will link two of India’s im- 
portant railway systems. The undertaking will include 
the construction of guide and protection works, a new 
transhipment yard, and ancillary works. 


AS A RESULT of seeing an industrial film made at the 
works of F. H. Lloyd & Company, Limited, Wednes- 
bury, and shown at a recent Diisseldorf exhibition, 
Mrs. Lissy Russ, owner of the Russ-Electroofen plant 
at Cologne has come to England to see the Lloyd works 
personally. Accompanied by her chief engineer, she 
visited the Wednesbury factory of September 8 and 
before her return to Germany is to see work done at 


the Burton-on-Trent and Derby premises of subsidiary 
companies. 


CRAVEN BROS. (MANCHESTER), LIMITED, is just com- 
pleting the largest machine tool ever built in Great 
Britain. This vertical boring and turning mill, which 
is now undergoing its final test, weighs 650 tons, and 
has a work turning table 41 ft. in dia., which will rotate 
at a maximum peripheral speed of 450 ft. per min. The 
machine is for export to Canada, where it will be used 
in the manufacture of the largest hydro-electric in- 
stallation components, water-turbine parts, steam- 
turbine casings, etc. 


TO RECAPTURE Scottish trade which has gone South, 
Switchgear & Equipment, Limited, Blantyre Industrial 
Estate, are negotiating an extension to their factory 
sufficient to double their present floor space and to 
treble production. At an exhibition of their products, 
Mr. D. D. W. Hope, a director of the firm, whose head 
office is in Banbury, explained that he was confident 
that more Scottish trade could be obtained if delivery 
dates were reduced. The new extension would neces- 
sitate doubling the number of employees. 


W. & A. E. BREARLEY (MACHINERY) LIMITED, Station 
Works, Ecclesfield, Sheffield, have absorbed Aldam 
(Misterton) Limited, iron and non-ferrous founders, of 
Misterton, near Doncaster, and, except for certain 
repair and maintenance, the complete organisation will 
be transferred to Misterton. An associated company, 
W. Brearley & Company, Limited, wire manufacturers, 
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will remain at Eccilesfield and correspondence should, 


from September 15, be addressed in the case of the} 
parent company to Misterton and for the subsidiary 


concern to Ecclesfield. 


BRITISH FIRMS received orders for oil equipment and 
materials valued at £38,000,000 during the first half of 
this year, according to figures issued by the Council 
of British Manufacturers of Petroleum Equipment. 
Orders received during the second quarter of 1953 were 
valued at £16,466,100. The most important items in 
this total were bulk chemicals which amounted to 
£2,757,700, tubulars, pipefittings and valves (£1,972,200), 
drilling and production equipment (£1,714,800), and 
refinery equipment (£1,711,200). Other leading groups 
were machine and hand tools, etc., and _ electrical 
equipment, each of which received orders valued at 
over £1,000,000. ; 


AT THE ENGINEERING AND MARINE EXHIBITION at 
Olympia, which closes to-day, for the first time in this 
country and possibly for the first time in any country, 
Shell-Mex and B.P. Limited publicly demonstrated the 
use of radio-active isotopes for the investigation of 
engine wear. The unit used for the demonstration was 
a single-cylinder compression-ignition engine fitted 
with a piston-ring irradiated in the atomic pile at Har- 
well. With such equipment, extremely-accurate wear 
measurement is possible and one-millionth of an ounce 
of metal can be detected. Actual engine wear is elec- 
tronically calculated and the result is transmitted to a 
continuous recording graph while the engine is running. 


ADDRESSING a convention of the Institution of Pro- 
duction Engineers at Birmingham University on Sep- 
tember 5, Sir Cecil Weir, the industrialist and former 
chairman of the Dollar Exports Board, now head. of 
the United Kingdom delegation to the High Authority 
of the European Coal and Steel Community, said that 
human relations were the most important factor in in- 
dustry, and the key to successful production. He 
suggested that human relations were very much the 
concern of the production engineer, whose job it was 
to introduce new ideas and new methods, some of 
which would rouse antagonism in operators, to whom 
all new projects should be explained. The conference 
was also addressed by Mr. Ian Morrow, deputy manag- 
ing director of the Brush group of companies. 


AN ADVANCED DIPLOMA COURSE in industrial engi- 
neering is to be organized during the coming session 
at Wolverhampton and Staffordshire Technical College. 
Designed for students chosen as potential future execu- 
tives, it is planned to meet the need in industry for 
highly-qualified production engineers. Mr. C. L. Old 
principal of the college, believes that such a course 
is unique in the Midlands. During the three years of 
the course, students will each year spend six months 
in full-time study at college and six months gaining 
works experience. The students will cover the com- 
plete requirements of the associate membership 
examinations of the Institution of Mechanical Engineers 
and the Institution of Production Engineers, as well 
as the City and Guilds full technological certificate in 


machine-shop engineering and mechanical-engineering 
inspection. 





Interesting Exhibits—In the paragraph on page 312 
of last week’s issue dealing with tests on spheroidal 
graphite cast iron at the Engineering and Mariné Ex- 
hibition, it was stated that the S.-g. iron ring opened 
under test to a greater degree than the ordinary iron. 
Actually, the reverse was the case—the S.-g. iron re- 
vealing the greater modulus of elasticity. Apologies 


are tendered to all readers who may have been con- 
fused. 
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‘,.. the moulder’s 
magazine that 
the foundry 
manager reads” 








lee That aptly describes ‘* FOUNDRY am 
PRACTICE ’’—a magazine written in 
simple, non-technical language, on 
subjects of everyday importance to 
casters, moulders, core makers, pat- 
tern makers—and foundry managers. 


The following are a few titles of 
articles which ‘have recently appeared. 


@ Gravity Diecastings ~ - No. 84/99 
@ Fastening Cores by Nailing e No. 84/100 
@ The Treatment of ‘* Y "’ Alloy - a No. 84/100 
@ Nodular Cast Iron . o No. 84/102 
@ Blow Holes in Gunmetal “ - No. 84/102 
@ Brass Gravity Diecastings . = No. 84/86 


‘‘Foundry Practice’’ is published 
alternate months and is available free 
and post free to everyone interested 
in foundry work. 


nv 


Who is 
gumming 
up the 
works? 








If you would like to receive ‘copies 
regularly—and all available back 
numbers—just fill in this Coupon. 





Please send ‘‘FOUNDRY PRACTICE” regularly and 
free of charge to: 


AND POST TO: 





FOUNDRY SERVICES LTD. 


LONG ACRE ~- NECHELLS RIRMINGHAM 
Telephone: EAST ISI1(I0 Lines) Telegrams KUDRIT BIRMINGHA 





L.G.B, 


(Please write in BLOCK CAPITALS) 





Could it be you? Are you sticking to scrap" 
that should be on its way to the steelworks? 


Don’t assume that because steel is not one of 
your raw materials you have no scrap in your 
factory. Old machin- 

: id What is scrap? 
ery is scrap. Whatever All iron and sted 
you make you must that has outlived its 





s effective purpose. 
have scrap — scrap iron — 
d ; Where should it go? 
and steel. To your local scrap 


merchant. He will be 
Search your works. gied to help with the 


Turn out your scrap. dismantling and re- 

° moval of obsolete 
Every ton you find will prerih Ms ~vscog 
make a ton of new steel. 











Issued for the STEEL SCRAP DRIVE 
by the British Iron and Steel Federation and the National 
Federation of Scrap Iron, Steel and Metal Merchants, 
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Raw Material Markets 
Iron and Steel 


Supply and consumption of pig-iron have been 
brought into approximate equilibrium. Well supplied 
with raw materials, the blast furnaces are regularly 
meeting their commitments and there are no serious 
deficiencies in the output of the various grades of pig- 
iron. Specifications for refined iron have not been 
coming forward quite so freely of late and small sup- 
plies of No..3 foundry iron are occasionally taken 
into stock, but consumption of other grades is on a 
rising scale and a further expansion of output is 
envisaged in the near future. 

Supplies of home-produced billets, blooms, slabs, 
and sheet bars are now being distributed in greater 
abundance than has been the case for several years 
past and, as the re-rolling mills are running below 
capacity, there has been a sharp contraction in the 
tonnages of imported material. The greater abund- 
ance of primes has also had the effect of limiting 
buyers’ interest in defectives, crops, and certain classes 
of re-rolling scrap. i 

Relaxation of the pressure for deliveries of various 
descriptions of rolled steel’ products is not wholly un- 
welcome. It has enabled the mills to overtake some 
of the arrears and the ability of the makers to accept 
fresh business with shorter delivery dates should prove 
advantageous to consumers and producers alike. Plates 
are perpetually in short supply and order-books for 
joists, sections, rails, etc., are still in a healthy con- 
dition. British export prices are keenly competitive 
and an increase of oversea inquiries suggests that a 
modification of import restrictions in Australia, Argen- 
tina, and Finland would lead to an expansion of the 
oversea trade. 


Non-ferrous Metals 


The July figures of the British Bureau of Non- 
ferrous Metals show inter alia that no improvement 
has taken place in copper. Consumption dropped from 
32,366 tons in June to 30,873 tons in July, and of this 
less than 15,000 tons comprised virgin copper. Stocks 
at just under 200,000 tons were up by about 14,000 
tons, the Government’s holding being 187,500 tons, 
while it had also afloat and abroad about 46,000 tons. 
Compared with the first seven months of 1952, when the 
usage of copper was about 216,000 tons, the corre- 
sponding figure this year is 128,000 tons, a very poor 
showing which the remainder of the year is hardly 
likely to put right. Our usage of zinc in July, virgin, 
remelted. and scrap amounted to 19,226 tons, com- 
pared with 21,141 tons in June. Stocks of virgin zinc 
at July 31 were 34,609 tons, against 31,661 tons at 
June 30. Lead stocks stood at 25,820 tons, which 
showed a drop of about 1,000 tons on June 30, while 
consumption of virgin, remelted, and scrap in July 
was 23,455 tons, compared with 23,612 tons in June. 
Tin consumption was 1,328 tons, a drop of nearly 200 
tons on the June figure of 1,519 tons, while stocks in- 
creased by 238 tons to 3,749 tons. 

Last week was not a good one for bulls of the non- 
ferrous metals, although copper must be excepted from 
this statement. Influenced perhaps to some extent by 
the disastrous declines in share values on Wall Street, 
the trend of prices was mostly downwards, zinc show- 
ing itself to be particularly vulnerable to adverse in- 
fluences. Two reductions in the price of this metal 
were seen in America, each of 4 cent, which brought 
the current level there down to 10 cents, equal to about 
£80. In London the break in values was severe, and 
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the quotation touched the lowest seen for three months 
or more. The turnover was probably rather above 
average. | Whether lead influenced zinc or the other 
way round it is hard to say, but the former, although 
closing virtually without change compared with a week 
earlier, was, nevertheless, below the best. Tin, too, 
lost ground. Copper, on the other hand, put up a good 
show. 

Official metal prices were as follow :— 

Copper, Standard—Cash: September 10, £230 to 
£232 10s.; September 11, £227 10s. to £232 10s.; Sep- 
tember 14, £229 to £230; September 15, £227 10s. to 
£232 10s.; September 16, £230 to £235. 

Three Months: September 10, £213 10s. to £214 10s.; 
September 11, £214 to £215; September 14, £213 10s. 
to £214; September 15, £213 to £213 10s.; September 
16, £215 10s. to £216. 

Tin, Standard—Cash: September 10, £610 to 
£612 10s.; September 11, £607 10s. to £608; Septem- 
ber 14, £607 10s. to £608; September 15, £597 10s. to 
£600; September 16, £597 10s. to £600. 

Three Months: September 10, £605 to £607 10s.; 
September 11, £601 to £602; September 14, £600 to 
£602; September 15, £595 to £597 10s.; September 16, 
£589 to £590. 

Zinc—September: September 10, £70 2s. 6d. to 
£70 7s. 6d.; September 11, £69 to £69 10s.; September 
14, £67 12s. to £67 15s.; September 15, £67 5s. to 
£67 7s. 6d.; September 16, £67 10s. to £67 12s. 6d. 

December: September 10, £70 to £70 2s. 6d.; Sep- 
tember 11, £69 to £69 10s.; September 14, £67 10s. to 
£67 15s.; September 15, £67 2s. 6d. to £67 7s. 6d.: 
September 16, £67 2s. 6d. to £67 5s. 

LEaD—September: September 10, £95 15s. to £96; 
September 11, £94 10s. to £94 15s.; September 14, 
£92 15s. to £93; September 15, £91 to £91 10s.; Sep- 
tember 16, £90 10s. to £91. 

December: September 10, £91 10s. to £91 15s.; Sep- 
tember 11, £90 to £90 5s.; September 14, £89 to 
£89 10s.; September 15, £87 5s. to £87 15s.; September 
16, £87 5s. to £87 10s. 





Swedish Iron and Steel 


_ The Swedish Government started pig-iron produc- 
tion at the Norrbottens Jarnverk, Lulea (just south 
of the Arctic Circle), in 1943 and has since de- 
veloped the works into an integrated plant, although it 
is still not completed. Reports indicate that the plant 
is running into financial difficulties. 

Heavy losses are expected this year, according to 
statements by the board. The company has a relatively 
small capital and has had to resort to large credits 
from the State and the banks. A reduction of pig-iron 
output appears to be inevitable. 

Erection of the works was criticized by the privately 
owned iron and steel industry of Central Sweden and 
also was attacked by political parties. The management 
maintains that the technical and economic bases of the 
plant are sound and that it will eventually pay its way. 


Sweden/U.S.S.R. Trade Agreement 


Under a trade agreement signed between Sweden 
and Russia, Sweden will export 600 metric tons 
of unalloyed steel, 100 tons of high-speed steel, 100 
tons of stainless steel, 1,000 tons of drill steel, 300 
tons of cold-rolled hoop, 500 tons of cold-drawn steel 
wire, 800 tons of ball-bearing tube, and about 
£1,000,000 worth of drilling machinery and parts. 
Russia will export 60,000 metric tons of chrome 
ore, 15,000 tons of manganese ore, and 300 tons of 
manganese. 
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